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Abstract 
This thesis combined approaches from differing perspectives, to generate an improved 
understanding of key stages in the psychological process underlying choice and 
consumption, described in a new Food Choice Framework. 
In the first study, based on a Personal Construct Theory perspective, repertory grid 
analysis generated consumer perceptual templates for a range of products and their 
packages, that were effective predictors of overall liking. A follow-up study, based on 
Conjoint Analysis, used computer simulation of images with highly controlled 
appearance to successfully `unravel' the impact of attributes on consumer liking. A 
series of studies based on Expectation Theory demonstrated a strong influence of 
product appearance on consumer expectations, and subsequently on consumer liking 
after eating the cooked product. 
Several experiment design issues were identified, e. g. that consumer's expectation 
scores can change during a study, and that unease with a task may indirectly influence 
consumer response. Also, a new differentiation between `imposed' and `freely 
elicited' approaches to attribute/reasoning questions was proposed to explain 
differences in their apparent impact on consumer liking. 
A modified Theory of Reasoned Action model highlighted the complex perceptual 
framework within which consumers make product purchase decisions. Key findings 
were that including covariance within the consumers' cognitive structure improved 
model fit, and the strength of the attitude-intention correlation was significantly 
influenced by how mixed the consumer's feelings were. 
Although difficult to operationalise, the Food Choice Framework fostered a broader 
perspective of the factors influencing consumer perception of the food product range 
being studied. For example, it identified that consumers use both attributes and needs 
as the basis for their comparison of options during the choice process, which lead to a 
broader range of potential actions. 
111 
Key recommendation-, for further work included c' ploring the benefit of 'grounding 
studies more strongly in the consumer', (rather than the c\perimenter', ) conSiJCration 
set, and establishing the effect of time / repeated exposure on expectation effect, 
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Chapter 1: Introduction 
At an abstract level, researchers from differing perspectives concur on stages that are key 
in the psychological process underlying food choice and consumption. Furthermore at a 
pragmatic level, combining approaches from differing perspectives can improve our 
understanding of key stages in the process. 
This introduction first considers the similarities between two psychological perspectives 
and then outlines the application of four approaches to a specific range of products: 
frozen coated fish. Each approach is then discussed in more detail, from the perspective 
of the theory from which it has been developed. 
A Food Choice Framework is proposed that combines/synthesises the theoretical 
perspectives. 
1.1 Background and Overview of Studies 
Researchers from very different psychological perspectives have proposed models of 
`the eating process'. McEwan and Thomson (1988) applied a behavioural interpretation 
of food acceptability and endorsed the Stimulus-Organism-Response approach. Furst et 
al (1996) utilised a humanistic paradigm to derive a heuristic conceptual model for food 
choice. Despite the often antagonist nature of these two perspectives, the models have 
some remarkable similarities. 
Furst et al (1996) consider a single food choice event to be the culmination of many 
interacting personal and environmental factors. Key components of their model are 'Life 
Cycle', a set of 'Influences' and 'Personal Systems'. The Personal Systems include 
conscious value negotiation processes and unconscious operationalized strategies that 
directly impact on the food choice event. Personal Systems are affected by Influences 
(e. g. ideals, resource levels, social framework, and context) which in turn are generated 
by an individual Life Course (e. g. role, socio-cultural and physical environment). 
McEwan and Thomson (1988) depict their model in behavioural/information processing 
terms but invoke similar factors. They purport Integration Processes (c/f Personal 
Systems) as a mechanism for the creation of an individual's perception of the Stimulus - 
Organism (food event - individual) interaction. Concordant with Furst et al (1996). 
McEwan and Thomson list (among others) Life Style, Financial Issues and Reasons for 
Interaction (context) as key factors influencing these Integration Processes. Both sets of 
researchers also concur on the relative importance of individual evaluation' within the 
eating process, represented as an individual's Personal Systems by Furst et al and as an 
integrative cognitive process for value judgement by McEwan and Thomson. 
Furthermore, where Furst et al argue that Ideals have the most pervasive influence on 
evaluation of food choices, McEwan and Thomson also identify the Integration 
Processes (value judging) as the cause of most variability between consumers. 
Shepherd and Sparks (1994) also found considerable commonality in their review of 
food choice models. Three general factors relating to the food, the individual and the 
environment encompassed most of the elements proposed. They emphasised the 
interrelating nature of food choice factors and the capability of people's beliefs and 
attitudes to act as mediators for the effects of other (indirect) variables. Hence, socio- 
cultural environment may influence an individual's judgement process through indirect 
effects on beliefs and attitudes. 
We can conclude that differing perspectives identify the same priority area, within the 
eating process, for further investigation; the mechanism of 'evaluation' or 'value- 
judgement' used by individuals. This thesis uses four approaches derived from different 
perspectives to examine the evaluation process for a specific range of products: frozen 
coated fish. 
The approaches have been applied in series, with selected aspects from one study 
being further explored in a broader context ('broadening out') or narrower context 
(`tunnelling down') in subsequent studies. In particular the Repertory Grid data 
generated key hypotheses that have been tested through the application of Conjoint 
and Appearance Expectation studies. For each approach, the technique has been 
modified relative to 'standard practice' :- 
Personal Construct Theory provides an approach and technique (Repertory Grid 
Analysis) to probe the nature of an individual's product-specific conceptual framework. 
I 
upon which the value judgement process depends. In this thesis, Repertory Grid 
Analysis has been applied to TWO stages within the `eating process' (rather than the 
usual single stage perspective), the consensus components generated have been 
related to separate measures of overall liking and compared to internal preference 
mapping as a check for consumer segmentation. Furthermore, one of the stages 
explored, the perception of packaging, has been related to reported purchase. 
A Conjoint Analysis study utilised computer simulation to generate a range of highly 
controlled images. This modification increases the match between planned and actual 
stimulus characteristics i. e. it is easier to create stimulus sets that match a planned 
experimental design. Preference Mapping was applied to explore consumer 
segmentation. 
A series of three Appearance Expectation studies explore the `cascade' of 
expectations from one stage in the eating process to another and their impact on a 
consumer's liking scores after eating. The approach used in this thesis differs in two 
key respects from a typical expectation study. First, in its focus on the interaction 
between expectations formed at successive stages of the purchase-consumption 
process (rather than the impact of expectations from just one stage). Second, in its 
focus on the role of product appearance before use; a key stage as this is often the 
consumer's first viewing of the product when using at home. 
Expectancy-Value Theory offers a means for relating value judgements to purchase 
behaviour. Here, the efficacy of modifications to the theory and its application are 
discussed and a novel approach proposed. In particular the approach used in this thesis 
differs from the vast majority by including more objective measures of `real 
(purchase) behaviour'. Three separate measures of purchase behaviour are compared 
(including the more standard `self-report' approach) and their relation with purchase 
intent examined. In addition a novel `temporal influencer' of purchase intention 
(appropriateness of purchase for this time of year) has been incorporated into the 
study. 
The different approaches also provide different levels of analysis. The levels of 
analysis range from a small-scale study employing one-to-one interviews at a central 
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location on 16 consumers (Repertory Grid) to a quantitative questionnaire completed 
at home by 200 consumers (Expectancy-Value). 
The links between the four approaches used are summarised below: - 
`broadening out' 
Repertory Grid Analys 
on commercial 
fish products 
& package appearance 
Conjoint Analysis 
using computer simulz 
images 
of fish products 
dy 1 Study 2 
Expectancy-Value 
of fish vs. other frozen 
products & 
its influence on purchase j 
`tunnelling down' 
Appearance Expectations 
of fish products 
and their influence on 
product liking after eating 
Study I Study 2 Study 3 
Figure 1.1 Thesis Framework 
1.2 Introduction to Approaches and Respective Theories 
1.2.1 Personal Construct Theory and Modified Repertory Grid Analysis 
Kelly (1955) proposed Personal Construct Theory to explain the constantly 
developing and changing nature of concepts that we hold. Personal Construct Theory 
is often mistakenly described as a rational thinking model of human behaviour. 
Although Kelly slid use the summary term man-the-scientist, this was meant as an 
abstract perspective on collective mankind not as a concrete model for individual 
thought processes. 
Kelly (1955) viewed humans as organisms actively trying to understand the vvOrld 
through the formation of hypotheses to be tested against perceptions of external 
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reality. However, beware of the inaccurate rationali, "t label. The uwe of the term 
hypotheses is not intended to imply that all indi% iduals create logic-based propositions 
for exact testing. Replacing hypothesis with the term 'template' provides a clearer 
interpretation of Kelly's approach. Kelly postulated that we see the world through a 
self-constructed template, designed to fit reality. Template need not be perfect and 
will not necessarily be logical -a poor fitting/illogical template is better than 
completely chaotic perceptual disorganisation 
Kelly (1955) proposed a constructive alternativism postulate, asserting that there are 
many different, perhaps unique, ways that each individual can perceive their 
environment. These perceptions are described as a finite number of dichotomous 
constructs (the templates) which highlight similarities or differences between our 
experiences. Hence constructs are representations of the world, created by an individual 
and tested against perceptions of reality. Individuals seek to improve their constructs to 
better fit reality by linking them into systems. 
Each individual's set of constructs are postulated to exist in an organised, inter-relating 
hierarchy. Within this hierarchy, some constructs have higher personal meaning than 
others do. Also, groups (or clusters) of constructs can be more strongly associated with 
each other and subsumed under a more abstract / superordinate enveloping construct. 
However, improvement of individual constructs must be balanced against damage to the 
overall current system. The current perspective of the system itself may also limit 
modifications to the system. Kelly (1955) noted that Than can enslave himself within his 
own construction or can free himself by re-construing'. 
Although Kelly (1955) proposed that all individuals tested their constructs in terms of 
their predictive efficiency, it is not implied that all individuals use sensible or logical test 
methods. For example the theory includes the possibility that a person would construe 
that his ncighbour is hostile, test this by throwing a rock at his neighbour's dog. note the 
response of abject anger and conclude that the construct has been validated. 
Note that Kelly (19i5) did not propose that all people would necessarily be able to 
articulate their constructions. Not all constructs are symbolised in words and even the 
elements (events / objects), to which constructs are applied. may, not ha\c , crbal label.. 
s 
(A fortunately these sub-verbal patterns of representation and construction can only be 
inferred from what is observable: the verbal constructs and their interdependence. 
Kelly's Repertory Grid technique, designed to elicit aspects of an individual's verbal 
construct system, has been applied to food preference research (as described by Gains. 
1994). McEwan and Hallett (1990) have also discussed the use of statistical techniques. 
such as Generalised Procrustes Analysis (GPA), for interpretation of Repertory Grid 
data. GPA is an analytical technique, accounting for differences in scale and attributes 
used by each consumer, that positions products and constructs on a Principal Component 
map. For further detail of construct theory or data manipulation refer to Kelly 11)55). 
Gains (1994) or McEwan and Hallett (1990). 
Repertory Grid procedures can be used to probe consumer perceptions of food b` asking 
in what way two products (e. g. A, B) are similar but both differ from a third (C). It is 
important to note that a construct does not equate to 2 concepts connected by a line. The 
elements (e. g. food products) are construed with respect to a single aspect in which A 
and B are similar but C stands in contrast. The poles of this aspect can however be 
anchored by the use of labels describing the extremes. 
Gains (1994) applied this technique to consumer perception of canned lagers and 
established a set of factors that differentiated products on both sensory and non-sensory 
attributes. Gains (1994) also described how Repertory Grid procedures can be applied to 
the study of consumption context, the character of consumers themselves and interaction 
between these factors. A measure of consumer consensus in their application of 
attributes to distinguish between products can be calculated. This represents the 
percentage variance of an individuals data accounted for by the consensus main factor 
generated through Generalised Procrustes Analysis and provides an indication of the 
consistency with which different consumers perceive the products. Consumer perception 
of product appropriateness can also be probed by presenting I products and asking "what 
sort o(' people do you think might use these two products but not the third '? ". 
Similarly. context can be probed by asking "in what context would you use these two 
product,, but not the third". In all applications the consumer first creates her owt n set of 
diitcrentiatlnýg attrihutc,, (or constructs) and then later : cores each product against each 
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attribute. By first collating a list of contexts for product use. the researcher can present 
triads of contexts and investigate interactions, e. g. ' hat attributes would you con\ider 
important in a (PRODUCT TYPE) in these two contexts. that you would also consider 
less important in the third context". It is interesting to note that Gains (1994) did not 
provide consumers with products to taste before probing their construct , ysten1 . 
\lanv 
other factors may therefore have influenced perception of product attributes e. g. time 
since last experience of product. 
Raats and Shepherd (1992) compared Repertory Grid Analysis with an Item by 
Appropriateness questionnaire method for the study of high and low fat milk users. They 
found that the more idiographic Repertory Grid method explained more data variance 
than the nomothetic use of a general questionnaire. The Repertory Grid method ww as also 
able to identify unique attribute separators for both high and low fat milk users. For 
example, high fat milk users differentiated by taste/flavour whereas low fat milk users 
differentiated products by fat content. 
Thomson and McEwan (1988) found, in their study of meat types, that the Repertory 
Grid method of associating 2 samples from within a triad and disassociating them from 
the third greatly helped consumers to realise the important attributes perceived in the 
samples. Thomson and McEwan (1988) concluded that 'a combination of .... the 
repertory grid method with generalised Procrustes analysis offers a reproducible. 
straightforward and thorough method for investigating consumer perceptions'. De 
Chernatony and Knox (1990) have also recommended Repertory Grid methods for 
product testing trials, because of its ability, as described above, to identify consumer 
salient attributes. 
Colwill and McEwan (1992) compared the use of Repertory Grid methods between 
individuals and focus groups, using perception of crisps as a topic. Rating consi', tcnc\ 
was assessed after a (rather short) 3-hour period and found to be high. Further work 
investigating the effect of longer periods on consistency is required. Also, it should be 
noted that, als for Gains (1994). Raats and Shepherd (1993) and Thomson and `ik Eßt an 
1988), consumers ww ere not provided with products to taste prior to construct elicitation 
or subsequent rankin`,?. 
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Colwill and McEwan (1992) reported Repertory Grid Anale si,, of products by focu` 
groups, followed by generation of a consensus map %, ia Generalised Procrutes Anal% sig. 
to be an efficient method for probing consumer perceptions. Dynamic interaction 
between individuals during focus groups was felt to aid the generation of consensus 
constructs, which consumers then rated independently. Sc%eral constructs ýýere found for 
which consumers did not significantly differ in their use but did differentiate between 
products e. g. packet size, colour of crisps and likelihood to buy. At the end of the study. 
products were sensory rated by consumers and although few significant difference,, were 
found between products there were significant correlations (with coefficient > 0.6) 
between preference scores and consumers' ratings on individual constructs. Throughout 
this study, consumers were aware of the product brand as the crisps were presented in 
their commercial packaging. Therefore consumers were likely to have been influenced 
both by the immediate packet stimulus and expectations associated with the brand. 
Deliza and MacFie (1996) have discussed the role of expectations (e. g. generated by 
brand image) on sensory evaluation and concluded that this is an immensely complex 
topic. Careful hypothesis formulation is therefore necessary before undertaking 
Repertory Grid Analysis, to define whether the prime query is consumer perception of 
product attributes, brand and/or the interaction between these two factors. De 
Chernatony and Knox (1990) have discussed these issues, for product testing in general, 
and re-presented data on blind versus branded testing that demonstrated a drop in 
preference for Diet Pepsi (vs. Diet Coke) from 51 % (blind) to 23`7c (branded) 
Repertory Grid Analysis has also proven an effective technique for cross-country 
comparative studies. Raats and Shepherd (1993) investigated milk use by eliciting 
product constructs within use and obtained appropriateness ratings via Repertory Grid 
methods for high fat, low fat and 'high and low fat' milk users in 4 countries. Typically. 2 
Principal Components accounted for a high proportion of data variance (90%) in each 
country and the study identified both common (cross-country) and unique (country 
specific) constructs. 
Steenkamp and \ an Trijp (1997) and Bech-Larsen et al (1997) compared Repertory Grid 
with other attribute elicitation techniques. They both found Repertory Grid to produce 
more attributes and more concrete attributes than other techniques. 
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In summary, the Repertory Grid method provides several advantages for the study of 
food perception. The technique focuses on each individual's unique set of beliefs leading 
to increased salience of elicited product attributes. In addition, the triad method helps 
consumers identify important attributes that explain high proportions of data variation. 
Products, contexts, consumers, and interactions between these factors can be studied 
easily by manipulation of the triads presented and type of questions asked. The interview 
procedure is relatively simple and can be used with individuals, groups of consumers 
and for cross-country comparison. 
The main disadvantages appear to be in application of the methodology rather than 
theoretical flaws. Unfortunately most studies to date have presented consumers with 
photographic images rather than real samples. Therefore, constructs have been elicited 
and ratings made against constructs without the opportunity for consumers to directly 
experience the products. Also, few studies have linked constructs to overall liking and/or 
purchase data. More intrinsic concerns are the need for complex data analysis (e. g. GPA) 
to enable data interpretation on anything but an individual basis. There are also some 
pragmatic difficulties in implementing the procedure. For example, if a large number of 
consumers are required to obtain data representative of a target population then sending 
out questionnaires is far less time consuming than conducting one-to-one repertory grid 
interviews. 
However, these concerns primarily provide areas for improvement rather than reasons 
for not using the methodology, which in balance to date, has proved a very useful probe 
of consumer product perceptions. 
1.2.2 Conjoint Analysis and Preference Mapping of Computer Simulated 
Images 
Conjoint analysis (or Trade-Off analysis) is now widely used to assess the influence 
of product attributes on consumer choice or preference. The term "conjoint" arose out 
of early attempts to apply standard measurement rules to preference judgements (as 
discussed in Huber 1987). Seminal researchers were frequently hindered by their 
failure to produce interval scales, and turned to the use of 'utility values' in an attempt 
to cope with the non-interval nature of preference judgements. In particular, the utility 
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value approach was often tried lohen studying preference Jud`Tement involving 
compound or conjoint objects. Hence the modern term 'conjoint analysis'. dc,, crihing 
an approach to assess consumer preference judgements. But what is a 'conjoint 
object"! 
Consider the statement that someone prefers a£ 15,000 estate to a 1; 10.000 saloon car. 
This statement implies that the benefit of an estate over a saloon is greater than 
£5,000. Psychometricians applying the conjoint approach showed that, for a particular 
set of `conjoint objects' (such as cars and their value) and associated preference 
statements, it is possible to derive `interval scaled additive partworth utilities' that 
underlie the preference judgement. 
The Psychometricians' ultimate goal was to produce a universal transformation model 
that, given certain rules were followed (e. g. independence of object attributes), would 
allow researchers to convert crude ordinal preferences (provided by consumers) into 
interval scales. Unfortunately the crusade for a universal transformation model failed, 
as when these models are applied to human behaviour, the rules are consistently 
violated. 
Despite this failure, the idea of estimating the `worth' of product attributes by 
comparing their impact on consumer preference judgements, has continued and today 
is still known as `conjoint analysis'. Conjoint anal\'sis can be characterised in its 
approach to understanding consumer perception and behaviour, by: 
- First, the belief that individual preferences can be expressed in numerical 
terms that lead to behaviour. 
- Second, the focus on comparisons among conjunctive stimuli, defined on 
multiple attributes, so that the response requires trading off high levels on 
one attribute with low levels of others. 
Third. the tradition of using factorial designs in which the attribute` to be 
tested are statistically independent of one another. 
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The Marketing Research community has enthusiastically taken up the P,, \chometric' 
conjoint approach and pragmaticall\ transformed it into a more applied approach 
(Cattin and Wittink. 1987). 
In their classic review of conjoint analysis. Green and Srinivasan ( 1978) differentiate 
conjoint analysis from the older conjoint measurement, and their discussion of the 
various ways to perform conjoint analysis treads carefully between what i. 
theoretically justified and what is at times required by practical reality. 
A key deviation from the original psychometric tradition has been a move from a non- 
metric to a metric orientation, both in data (judgement) collection and anale gis 
approaches. 
How does a conjoint approach relate to the consumer's evaluative process ? First, 
conjoint requires `trade-off judgements that are similar to those in the market (and to 
evaluation processes in home when using products). Second, there is evidence that the 
consumer decisions in the market are based on remarkably few dimensions 
(Olshavsky and Granbois, 1979). and therefore the simplification implicit in a 
conjoint design, where products differ on only a few attributes. is often a realistic 
picture of the marketplace. Indeed, conjoint can then be seen as a route to indicate 
those few attributes on which the consumer bases his or her decisions. 
To summarise, conjoint works by forcing respondents to make trade-offs among 
attributes. They then simplify the task by selecting a small number of attributes on 
which to base their judgements. To the extent that this pattern of simplification iý 
mirrored in the marketplace (and at home), then conclusions from a conjoint stud` 
should predict real consumer behaviour well in the market (and at home). 
For further information on conjoint analysis. refer to Morgan (1990). 
Preference Mapping has been used in this study to e\tcnd the standard conjoint 
analysis. Preference Mapping can be applied \\ hen consumers are asked not onl\ to 
rank the stimuli presented (e. g. products) but also to rate them on a metric interval 
scale. Pre ferenee mapping is often applied in areas of consumer research where the 
main interest is to optimise product liking. As consumers may not like the same t\pe 
of products, optimising simultaneously for all consumers ma` lead to an 'a\ eragc' 
product that is sub-optimal for many consumers. Preference Mapping is a technique 
(which became popular in the 1970s) de%eloped to address this issue, adopting an 
approach where individual preferences of consumers are first examined and then 
groups of consumers with the same preferences identified. 
There are several variants of Preference Mapping. in this study wwe ha\c used 
`Internal' Preference Mapping, where the preference map is derived entirely from the 
consumer liking data alone, i. e. no `external' data (e. g. sensory or instrumental 
analysis) are used. Internal Preference Mapping has also been termed 
Multidimensional Preference Analysis (MDPREF, see Green and Rao, 1972). 
Internal Preference Mapping represents each consumer's pattern of liking for the 
range of products presented as an `ideal vector'. The vectors for each consumer are 
plotted in multi-dimensional space. The direction of each vector represents the 
direction of each consumer's preference, and hence vectors pointing in the same 
direction represent consumers with similar patterns of liking. Typically only two 
dimensions are used (depending on the level of variance explained) so that consumer 
vectors can be easily viewed on a two dimensional map. For more information on 
Preference Mapping refer to McEwan (1998). 
The main benefit of applying preference mapping in this study was to establish 
whether all consumers were responding to the stimulus set (frozen product images) in 
the same way, i. e. did the conjoint analysis represent the importance of product 
attributes for the majority of consumers" 
Computer simulation has been used in this study as a further development of the 
standard conjoint approach to food studies, as discussed and proposed by `IýFie 
(1994), Cardello (1995) and Hamlin & Leith (1995a). 
Hamlin S: Leith (1995b) successfully used computer aided d«ign and computer aided 
manufacture. in combination with a Latin Square experiment design. to in\ c ti``ate the 
effects of country of origin (. Australia. Chile. France, New Zealand) on consumer 
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attitudes towards two types of bottled varietal wine Chardonnay . 
Cabernet 
Sauvignon) 
Hamlin & Leith (1995b) used wine labels as their stimuli and achieved a high dcLree 
of realism, whereas in our study we used pictures of a frozen product aý the "timulu, 
material. Although computer simulated pictures obv'iousl\ cannot match the 'reali' m' 
experienced by consumers when presented with real products. they do have sonic l: c\ 
advantages over the use of manufactured or commercially available ample,,: - 
" Attribute levels can be controlled more accurately 
" Attributes are less likely to be confounded with each other 
" Exactly the same image is presented to each consumer 
These advantages allow an identical set of images to be presented to each consumer 
and ensure that the images (only) vary in attribute type and level as planned in the 
experimental design. This contrasts to studies using `real products' where consumers 
are often presented with different sets of products that fail to fully meet the planned 
experimental design, often vary in other attributes and confound variation of one 
attribute with another, e. g. bigger products also. unintentionally, look darker. 
1.2.3 Expectation Theory 
Expectation plays an important role in food evaluation, and there is increasing 
evidence that consumer expectations of product performance can enhance or degrade 
the perception of a product even before it is tasted. 
Delita and MacFie (1996) have reviewed expectation literature and proposed model; 
for its role in food selection and consumption. They note that extrinsic cues (brand 
name, familiarity, labelling etc. ) as well as intrinsic cues (e. g. sensory) can influence 
perceived product quality and that advertising can influence how easily an e\ aluation 
mode is accessed from memory. how confidently, it is held and ho\ý likely it i-, to 
influence behau iour. Some studies have indicated that package design has an effect on 
perceived quality and purchase intention (Stokes. 1905). Deliza and \IacFie (1996) 
lý 
describe four main theories relating a consumer's reaction to a di"crepancv between 
expected and actual sensory product performances; 
Assimilation: consumers sense "hat they expect to Sense 
Contrast: consumers magnify disparities 
Generalised negativity: consumer disappointed if delivery not what expected 
Assimilation-contrast: consumers flip from assimilation to contrast when reach 
some limit of acceptance 
Deliza and MacFie (1996) also note that individuals differ in their reactions to 
disconfirmed (unfulfilled) expectations. Those less confident in their sensory abilit\ 
or more influenced by their environment or less aware of their body state (lo%ý pri\ atc 
body consciousness) are more likely to assimilate. Individuals with high private body 
consciousness are more likely to show contrast effects. 
Cordell (1997) also found differences in consumer processing, dependent on their 
level of prior knowledge. Cordell subdivided knowledge into familiarity (number of 
product experiences), objective experience (e. g. impartial third party) and subjective 
expertise (e. g. personal experience of use). High knowledge consumers rely more on 
objective information (e. g. impartial third party) and undertake more extensive 
processing, whereas low knowledge consumers use more subjective information (e. g. 
personal experience of use). Cordell found that consumers with high objective 
expertise valued a quality brand $38 higher than an unknown brand, whereas 
consumers with low objective expertise only valued it $21 higher. 
Hoyer (1990) has also reported an effect of brand awareness on repeat purchase. 
Consumers who knew one of the brands in a set of 3 peanut butter types made fewer 
tastings (c/f with those who knew none of the brands) from the set when deciding 
which to choose. Hover also found the high quality peanut butter was selected less 
often Of a usual choice share of 5917, '(-) when presented to consumers in an 
unknown brand jar. 
In Ho\ e is (, Ho\ er. 1990) studies. consumers appeared to be using a 'brand heuristic' 
in a top-doww n. concept dri\ cn mode of information proce:,, ing \\ hen a \ý eI I-known 
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brand was present but reverted to a more inductive process of information search and 
trial when presented with onl\ unknown brands. This explanation of consumer 
information processing is similar to that proposed by Sujan et al (19, Sn ) in the 
categorisation literature i. e. that shoppers try a categorisation process fir`t, but if this 
fails, swap to a more piecemeal process to evaluate product attributes. 
Chernatony and Knox (1990) have also reported an effect of brand on consumer' 
product liking ratings. They discuss a study where diet Pepsi and diet Coke are 
presented either blind or labelled. Although 51 c7c of consumers preferred diet Pepsi in 
comparison to diet Coke when presented blind, this reduced to only 23(7(- ww hen the 
products were presented labelled. 
Levin and Gaeth (1988) investigated the effect of presenting labels on consumer 
ratings of beef mince. Mince was labelled as either 7; )', ( lean or 2514 fat and then 
rated before and after eating. Before eating, consumer ratings of fat/lean level, quality 
(low/high), greasiness and taste (bad/good) were all significantly influenced by the 
type of label, in the direction expected. Even after eating the expectation effects 
(although reduced in size) remained for all except bad taste/good taste. An 'avera`ging 
model of information integration' provides one explanation for the effect observed i. e. 
after eating the mince consumers have 2 pieces of information (cooked appearance 
and eating character) that conflict with the apparent difference implied by the labels. 
In a seminal study, Allison and Uhl (1964) found American consumers were not able 
to discern different tastes among beers when blind tested. The consumers also 
reported no strong preference and were unable to identify the brand they claimed to 
drink most often. Presenting beers with their brand names produced a significant 
difference in ratings for all beers and for most consumers their `usual beer, as rated 
the most liked. 
Tuorila, Cardello and Lecher ( 1994) presented consumers with fat-free or regular-fat 
cake, crackers and cheese. Fat-free products were expected to be lc: ss liked than their 
regular counterpart. Hoyt evcr, in taste tests only the low fat cheese ww as actuall\ le., 
liked. Consumers report of 'expected liking' hest predicted by familiarit\ with 
product and. for IoN\ -fat foods, the frequency that consumer suh"tituted low% fat for 
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high fat foods. Actual liking was best predicted by the effect of labelling and 
expectations. Expected intensities of sensory attributes were uniformly higher in 
regular than low fat foods. Sensory and hedonic ratings of labelled samples changed 
in the direction of expectations - supporting an assimilation model. 
Earthy (1997) manipulated the appearance of a model perfume package with the 
intention of changing consumers' expectation of the perfume's `strength' and/or 
`flowery' attributes. The colour, name, patterning and shape of the perfume package 
were manipulated. Earthy (1997) found an overall tendency for consumers to 
assimilate their perception of the perfume in line with expectations generated by the 
packaging. Despite initial concerns, there was no indication that asking consumers 
about their expectations influenced the degree of assimilation. 
Earthy's (Earthy 1997) studies also indicate that individuals low in Private Body 
Consciousness [PBC] show more assimilation for all attributes than those individuals 
high in PBC. Earthy (1997) found no relation between a `Need For Cognition' [NFC] 
measure and individual sensitivity to expectation effects. It had been predicted that 
high NFC consumers would assimilate less than low NFC consumers. 
Overall Earthy (1997) showed that for some consumers there was an assimilation 
towards expectations and that this may provide a route to enhance the perception of 
products. However, note that setting expectations too high could result in 
disconfirmation, in comparison against some `standard norm' for the product 
performance and hence reduced satisfaction. 
Spreng et al (1996) described a satisfaction model, in which feelings of satisfaction 
arise when consumers compare perceptions of product performance to both their 
desires (levels of product attributes associated with the consumer's higher level 'life' 
values) and expectations (beliefs about the likelihood that a product is associated with 
certain attributes). Note that desires for a product presumably vary with the intended 
use / context. 
In a study of camcorders. Spreng et al (1996) found 56% of the variation in overall 
satisfaction was explained by attribute (e. g. sensory) satisfaction and information (e. g. 
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on-pack or advertising claims) satisfaction. Attribute and information satisfaction 
levels where in turn influenced by expectation and desire congruence. i. e. the 
disparity between expected attributes or desires and delivered attributes or desire. 
88Y of attribute satisfaction and 30% of information satisfaction 'tore explained bý 
desire and expectation congruencies. 
In his review of decision making Hilton (1997) found the occurrence of as-similation 
and contrast effects depend on how the event is categorised. Hilton (1997) discusses a 
study where consumers are asked to think about recent negative or positive e\ cnts 
before making a judgement of current life satisfaction. The 'recent positive e\ ent' 
consumers rated life satisfaction higher, demonstrating a standard assimilation effect. 
However, this effect was reversed for consumers asked to think about negative or 
positive events that happened several years ago. 
It is proposed that the `distant' negative (or positive) events were excluded from the 
evaluation of `current life satisfaction' and instead acted as a standard for the present, 
causing a contrast effect. Hilton (1997) also discusses the influence of 'contextual 
priming'. In a study of German consumers, wine, coffee and milk were rated for their 
`German Typicality'. Consumers were first primed by asking them to rate the 
typicality of beer or vodka. The study demonstrated contrast effects. When primed 
with the (hi(,, h German) typicality of beer consumers rated wine, coffee and milk as 
less typically German than when primed with the (low German) typicality of vodka. 
However, no contrast effect was observed when beer or vodka were presented with a 
`calorie' rather than a `typicality' priming rating. Therefore although representations 
of beer or vodka were available in both trials this was not sufficient to cause a contrast 
effect until their relevance to the target question was made explicit. 
The consumption experience will be influenced by expectations at several levels: shop 
expectations, brand expectations, package and uncooked product appearance 
expectations (e. g. on opening package in home) and cooked product appearance 
expectations. The consumers eating experience may also be influenced by the degree 
to which they perceive the information provided on pack to be accurate. Hence, man\ 
factors \\ill influence the eating experience and so the final le\el of satisfaction. 
\vhich in turn feeds hack into the con, unler s (internal) memory of product 
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performance. The consumer', memory of product performance may then become an 
influencing factor in future purchase decisions. In this thesis the role of expectation. 
from product appearance have been explored, in particular hoýý these 'cascade' 
between 2 stages of the food consumption process; frozen appearance and then 
cooked appearance. 
1.2.3 Expectancy-Value Theories of Behaviour 
Attitudes have been studied by many researchers as 'motivators' of behaviour. Eagly and 
Chaiken (1993) discussed the nature of attitudes, attitude measurement and models 
relating attitudes to behaviour in their book 'The Psychology of Attitudes', to which the 
reader is referred for further detail. Eagly and Chaiken (1993, p 1) define an attitude as: - 
'a psychological tendency that is expressed by evaluating a particular entity 
with some degree of favour or disfavour 
This definition regards attitudes as evaluative and therefore, concordant with the eating 
process models discussed in the introduction above, it is central to the study of food 
choice. Fishbein and Ajzen (1975) proposed an Expectancy-Value theory where 
behavioural intentions (immediate antecedents of behaviour) are a function of an 
individual's evaluation of outcomes associated with performing a behaviour. In their 
model. 'the Theory of Reasoned Action' [TRA], they argue that salient beliefs affect 
intentions and subsequent behaviour through attitudes and/or the perceived attitudes of 
others, 
B=BI =w, a+w2SN 
AB= ;,, _ 
b; e; 
SN = j. 1-rY-bjm., 
where: - 
B 
BI 
WI an(L 
All 
SN 
b; 
e; 
n 
b; 
m; 
r 
= behavioural action 
= intention to perform behau iour 
= weights for relative influence on BI 
= attitude toward,, behaviour 
= subjective norm towards behaviour 
= belief that performing beha\ lour leads to some 
consequence (i) 
= evaluation of consequence (i) 
= number of salient consequences 
= belief that some 'referent j' thinks should perform behaviour 
= motivation to comply with referent j 
= number of salient referents 
Further details of Fishbein and Ajzen's TRA and other Expectancy-Value Theories can 
be found in Eagly and Chaiken's book. Here we will discuss the use of such theories in 
the prediction of behaviour, although it should be noted that relatively fe studies are 
available on the link between product perception and objective measures of purchase. 
Several meta-analyses of attitude-behaviour studies have been reported. Sheppard et al's 
(1988) meta-analysis found few researchers using the TRA model as intended by 
Fishbein and Ajzen. Indeed, reported correlations between the model components varied 
greatly, from a rather poor 0.2 to a very impressive 0.9. Three moderating factors 
accounted for approximately half of this variation, whether researchers used measures of 
intention or expectation (to perform behaviour), , hether researchers used single 
behaviours or more generic goals and whether researchers included an element of 
choice. Overall, attitudes were better correlated with intentions but estimations 
(estimated likelihood of enacting) were more highly correlated with behaviour. 
Behaviours were better predicted than goals and intentions were particularly bad at 
predicting goals. 
In another meta-analysis. Kraus (1995) confirmed and generalised Sheppard et al's 
finding (the 'correspondence principle) that attitudes and behaviour will tend to be more 
highly correlated if they are measured at corresponding levels of specificity 
Sulpi siiigly. Sheppard et al also found that the inclusion of choice improve', the 
correlation of an intention/estimation with the target behaviour and improved the link 
between attitudes and intention. The effect of choice is of particular interest and its 
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importance has been corroborated by van den Putte et al (1996). 'k ho compared non- 
choice with multi-alternative TRA models. Van den Putte et al commented that bi- 
alternative models typically produce worse links between TRA components, than the 
standard non-choice model. However, in their stud`, higher correlations ýýere found 
when more than two options were supplied e. g. 0.86 (several options) c/f 0.7S (two 
options) for attitude-behavioural intention. Van den Putte et al also found direct 
comparisons of behavioural alternatives (by the consumer) to be more powerful than 
independent scoring followed by calculation of a comparative ranking ('indirect 
comparison'). 
These results suggest that consumers do not only evaluate the chosen alternati\c but 
compare relative preferences for all alternatives available. An initial approach for any 
study investigating consumer perception of a particular product is to establish what range 
of other products are considered 'alternatives' (to the experimenter's target product) b\ 
the consumer. 
Davidson and Morrison (1983) also criticised the manner in which attitude-behaviour 
research is typically undertaken. In concordance with Sheppard et al's comments on 
choice and van den Putte's studies, they noted that rather than focusing on the different 
attitudes held by ('within') an individual, most researchers compare howw the same 
attitudes are held 'across' a group of individuals. That is, individuals are considered most 
likely to perform a behaviour based on the nature of their attitude towards the behaviour, 
relative to other people ('across-consumers'). not relative to the attitudes they have 
towards performing other (alternative) behaviours themselves. 
The across-consumers model implies a rather unbelievable cognitive process for 
consumer purchase decisions. For example, the across-consumers model supposes that I 
would decide whether or not to purchase bananas based on the strength of my attitude 
to w ands bananas relative to everyone else's attitude towards bananas. However, e\ cn if I 
had one of the most positive attitudes towards bananas (relatively high across-consumers 
attitude) but my attitude towards bananas w\ as much less positi\ c than my attitude 
towards other fruit (relatively lo\\ vv ithin-consumer attitude). then I would be far less 
likely to eat bananas than the across-consumers model suggests. 
Rather than bananas, Da% ici,, ()n and Morrison (1983) studied the topic of contraceptive 
behaviour. They found that vkithin consumer prediction of behaviours from attitude, «aý, 
much higher than that from an across-consumers approach (r2 between 53 and 72` ý, Of 
36 to 551/(). However, it is interesting to note that despite their argument for the benefit, 
of a within-consumers approach. Davidson and Morrison generated general belief li', tm 
rather than eliciting lists unique to each consumer. Ironically. Towriss ( 1984) criticikcd 
this approach to attitude list creation for similar reasons to those used by Davidson and 
Morrison in their argument for a within-consumers focus. Towriss noted that although 
the TRA model is based on an individual's beliefs, most studies present consumers with 
modal belief statements. often representing a consensus position from pilot group 
discussions. 
Rutter and Bunce (1989) compared the effect of generating either individual or modal 
belief statements. They found a higher correlation between attitudes. intention and 
present behaviour when using belief statements proposed by the consumers. However, 
the modal statements proved more reliable over time and had a higher predictive abilit\ 
for follow-up behaviour 8 weeks later. One explanation t'or the initially superior 
predictive ability of 'consumer salient' attitudes is that they are derived from belieh 
which were inferred by consumers after consideration of their own behaviour, i. e. the 
consumers strive for self-consistency between self-perceived behaviour and attitudes 
(Festinger, 1957). After an eight-week interval consumers were questioned only on 
behaviour and hence the 'internal consistency' effect was no longer apparent. Bodur et al 
(2000) also compared use of idiographic and nomothetic beliefs as correlates of attitude 
and found no benefit of one over the other. 
Rutter and Bunce (1989) employed a time interval of 8 weeks in their study but other 
researchers have included much longer delays that violate another of the TRA model' 
original parameters. It was initially assumed that target behaviours would be measured 
close in time to the measurement of intention (Ajzen, 1985). However this violation may 
not be critical. Randall and Wolff (1994) examined the effect of time interval \ia a 
meta-anal\ sis of reported studies. They found no effect of time interval on the 
con-elation level between intention and behaviour measures. even though some studio` 
had time Interval` of up to 15 years. 
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In principle. reducing the `iap bemeen measurement of intention and behaviour to 
improve correlation is misguided. Ultimately this principle would lead (for research into 
shopping behaviour) to the researcher standing next to a consumer in the shop and 
asking whether they intend to buy the product they are just about to pick up and put in 
their shopping trolley! 
Randall and Wolff (1994) did find a significant effect due to the type of measurement 
techniques employed. Self-report measures of behaviour lead to better retention of 
intention-behaviour correlation over time. Kraus (1995) also found the use of scl f'-reports 
to increase attitude-behaviour correlations in his meta-analysis. Randall and Wolff noted 
that a consumer's desire to maintain consistency between reported intentions and 
behaviours may have led to over-estimation of the intention-behaviour relationship for 
studies using self-reports. 
The type of scoring system used in self-report questionnaires has also been investigated. 
Sparks et al (1991) found bipolar scoring (e. g. -3 to +3) led to higher correlations of the 
summed products of beliefs and evaluations with attitudes than was achieved with 
unipolar scoring (e. g. 0 to 100). 
Raats et al (1995) reported less sensitivity to the type of label used to depict the extremes 
on bipolar scoring scales. Although unfortunately the scale label (good-bad, important- 
unimportant) and scale type (-4 to +4,1 to 9) were changed simultaneously, and so we 
cannot be sure which caused the observed effect. 
In Summary, considering the optimum methodological approach for studying the link 
between beliet's, values. attitudes, intentions and behaviour: - 
40 There is no strong evidence in favour of using consumer's salient beliefs rather than 
nomothetic lists. 
0 Prediction of behaviour should be on a 'within-consumers' basis. That is. based on 
the strength of attitude held by an individual towards a target behaN four. relative to 
the strength of attitudes that the individual holds toward" alternative behaviours. 
'1 
" Researchers should avoid sole dependence on self-reports as the only mea-sure of 
behaviour, as they are likely to be biased by an individual's attempt to stri\ e for : clf- 
consistency. If self-reports are the only available measure of behaviour then it is 
preferable for them to be constructed without open declaration of the target interest. 
" It would be advantageous if the probing of beliefs and attitudes were not so focused 
that consumers are immediately aware of the experimenter's purpose. though this iN 
often pragmatically difficult to achieve 
Other attempts to enhance the use of TRA in predicting and understanding motivational 
influences on behaviour have led to the proposition of additional modules. It is claimed 
that these modules effect behaviour independently of attitudes, subjective norm and/or 
intention. Madden et al (1992) evaluated Ajzen's modification of TRA, the Theory of 
Planned Behaviour [TPB], which includes a module for perception of behavioural 
control. Madden et al defined 10 behaviours varying with respect to the consumers 
perceived control over the behaviour. They found that perceived behavioural control 
enhanced prediction of behaviour, particularly for behaviours where there was sonic 
problem with respect to control e. g. getting a good night's sleep. 
Other TPB studies have further refined the role of perceived control. Sparks et al (1992) 
established that perceived control had a significant influence on biscuit but not bread 
consumption and that the type of control problems (i. e. internal problems such as 
motivation or external problems such as cost) depend on the type of behaviour being 
investigated. 
Terry and O'Leary (199.5) presented evidence that perceived behavioural control (control 
over performing a behaviour) is often confounded with self-efficacy issues (how easy or 
difficult it is to perform the behaviour). In their study on factors affecting regular 
exercise, the effects of these two variables differed: self-efficacy only aided prediction of 
behavioural intention` whilst perceived behavioural control impacted on actual 
behaviour. Terr\ and O'Lear\'s definition of perceived behavioural control and ýelf- 
efficac\ can he considered an operalization of the recommendation by Sparks et al 
ý; 
(1992) that internal and external control problems are separated. Sparks et al (199? ) al. o 
highlighted the impact of 'within-consumer' variability. Higher attitude % ariability an 
individual's feelings about a food are variable rather than fixed) or higher attitude 
ambivalence (e. g. preference for sensory attributes but not poor nutritional content of 
food) led to lower correlations between components of the TRA or TPB models. 
In their review of eating models, Shepherd and Sparks (1994) also comment on the 
inclusion of extra modules to the TRA and TPB. In addition to perceived control, habit 
('past consumption') and an individual's 'self-identity' were found to have significant 
contributions to the prediction of behaviour. Raats et al (1993.1995) found 'percei\ edi 
moral obligation' (to family health) had an independent contribution towards prediction 
of milk type selection. This social or 'group' nature of eating has also been discussed h\ 
Dennison and Shepherd (1995). In a study of adolescent consumption of sweets. fruit or 
chips, they found that 'consideration of friend's behaviour' made a large contribution 
towards the prediction of behaviour. 
Parker et al (199.5) have also endorsed the use of 'personal norm' measures, which they 
found had a greater effect on improving driving violation prediction than perceived 
behavioural control. Personal norm was measured as 'moral norm'; an individual's 
internalised moral rules (what's right and wrong) and 'anticipated regret', expected 
affective consequences of breaking moral rules (how bad you'll feel). Note however, that 
the impact of moral issues is likely to depend on the moral importance attached to the 
behaviour concerned. In the case of frozen foods it is unlikely that moral issues will play 
a large role. In his statistical meta-analysis of 88 attitude-behaviour studies Kraus (1995, 
p 59) also comments that: - 
"although most researchers agree that situational factors have a considerable impact 
on behaviour, relatively little empirical research has addressed the situations in which 
attitudes will and will not predict behaviour". 
Kraus (1995) also argues that the contribution of personal moderating variables ma\ 
depend on the circumstance e. g. self-monitoring only impacts when consumers feel 
under pressure. Despite this potentially confounding interaction of moderating variables 
with situation. Kraus found the inclusion of additional attitudinal variable,, (Stabilit\. 
" 
Certainty, Affective-Cognitive consistency. Direct Experience and Acce' ibilitý) did 
make a significant (p<0.05) contribution to attitude-behaviour correlation. However. 
little research has addressed whether these constructs are distinct or variants of a single: 
underlying strength dimension. 
Intriguingly, Kraus (1995) also found a significant effect due to the type of consumer 
used in studies. Attitude-behaviour correlations were lower for students in comparison 
with non-students. Sears (1986) speculated that students exhibit lo" er attitude-behaviour 
correlations because their attitudes are still developing but other explanations are loww cr 
range of attitudes within student than non-student populations, greater peer-group 
sensitivity and superficial interest of students in the study 
More recently, Conner & Armitage (1998) reviewed the impact of belief salience, past 
behaviour, perceived behavioural control (vs. self-efficacy), moral norms. self-identity 
and affective beliefs. as extensions of TPB. They also conclude there iý growing 
evidence to support addition of these variables into TPB. 
In summary, Expectancy-Value theories provide a structured approach to the 
understanding and use of attitudes in predicting behaviour. Although attitudes are clearly 
not the sole determinant of behaviour they can, with consideration of other personal. 
social and situational moderating variables, provide a basis for the explanation of 
behaviour. 
However, the discussion above highlights that care is required in their application; 
inappropriate or mis-matched measurement techniques and over-reliance on nomothetic 
approaches can lead to poor relations between attitudes and behaviour. In terms of 'the 
eating process', Expectancy -Value theories can clearly contribute to our understanding of 
the evaluative svstenls, that Furst et al (1996) and N Ewan and Thomson (1988 
highlight as central in their models of food choice. The assertion that Expectancy-Value 
models incorporate all potential influence from socio-cultural factors indirectly through 
their influence on attitudes, has been contradicted by several studies. Sufficient evidence 
now exist, that additional 'moderating variables' are required to full\ model the 
evaluative process. particularly when the behaviour concerned is high invokement. 
morally sensitive and/or has control issues. 
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1.3 Food Choice Framework 
Key issues from the above reviews of Personal Construct Theory, Expectation Theory 
and Expectancy-Value Theories of Behaviour have been combined here with a recent 
consumer behaviour review (Royer and Maclnnis. 1997) to construct a new Food 
Choice Framework summarising the many potential factors influencing purchase 
decisions. 
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The concept of templates, from Personal Construct theory, has been used in this model 
to represent the dynamic process by which an individual's perception of the external 
world both influences and is governed by their experiences. 
The term psychological core is used collectively to represent the potentially unique 
characteristics of each individual consumer. Consumers are expected to differ in some 
aspects of the perceptual templates they possess (the Individuality Corollary of Personal 
Construct Theory) but also to have similarities in the way they perceive their external 
environment (Commonality Corollary). 
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Consumers wti ill also differ by other criteria e. g. their need to actively understand (need 
for cognition, awarenc of their body states (private bodv conscious). preference for 
verbal versus written information and their shopping preferences/habits. 
The individual's perceived shopping need is influenced by many factors before entering 
the shop. e. g. who they are shopping for, how they intend to store the purchase. the 
perceived risk associated with and appropriateness of different purchase options. These 
factors combine to form some intention, however vague, before entering the shop. For 
example, a perceived need could be: something the kids (who for) like (familiarity) 
to eat tonight (when eat) that I can stick in my bag and carry round town (howw store). 
which they are likely to eat (low risk) but which I also think is healthy (appropriate). 
The food choice event is influenced by an interaction between an individual's shopping 
need, the store environment (e. g. special offers, packaging appeal, mood / atmosphere) 
and their psychological core (i. e. who they are/how they perceive the world), the impact 
of previous exposure to external media (e. g. advertising) and the current stimuli (e. g. 
who they are with, their mood). For example, these psychological factors will influence 
the relative level of involvement (active conscious vs. passive subconscious) that the 
consumer has with the choice process. 
Note that the perception of in-store events is influenced by an individual's psychological 
core and the psychological core or `templates' used by the individual are themselves 
influenced by in-store events. For example, a visual preference leads to a different series 
of in-store events than a verbal preference (impact of psychological core on in-store 
events), and the way a store is laid out (e. g. position / grouping of food types) influences 
shopping style and product categorisation templates (impact of in-store events on 
psychological core). 
Subsequent use or consumption of a purchased product will elicit some form of 
consumer response. Response to product performance will also be influenced by sc\ oral 
täctors. e. g. expectations of the product and the context in which it is consumed. 
Consumer responses then feedback to the psychological core. Repeated exposure to 
products in this cycle of ex tints will form and modify the perceptual templates that 
consumers use to perceive those very products (Experience Corollar\ ). 
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This thesis explores selected stages of the Food Choice Framework (for a specific range 
of frozen food products): - 
" The consumer's perceptual templates are explored %, ia Repertory Grid and Conjoint 
Analysis 
" The choice process is explored by Expectancy-Value Theory 
" The influence of expectations during preparation and consumption is explored 
Note that the entire Food Choice Framework is not covered by this thesis. e. g. only 
private body consciousness is considered from the set of factors within the 
`psychological core'. Multi-media and in-store events are also outside the scope. 
The Food Choice Framework does however provide a useful background to the studies 
undertaken, as even though not explored, all factors within the framework influence the 
consumer choice & preference processes investigated. 
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1.4 Research aims 
The main objectives were to: - 
" Identify the common templates or 'constructs' used by consumers to differentiate 
between a range of frozen coated fish products and between their packaging 
0 Explore the relationship between consumer's perception of the frozen product. 
packaging, overall liking and purchase behaviour 
" Establish which product attributes are key in the formation of consumer's 
constructs for frozen coated fish products 
0 Investigate whether all consumers have the same preference for appearance of 
frozen coated fish products 
0 Explore the impact of frozen and cooked product appearance on consumer 
expectations and subsequent liking 
0 Study the link between consumer beliefs, values. intentions and purchase 
behaviour for frozen coated fish products in relation to other frozen products 
9 Relate these findings to and comment on a new Food Choice Framework 
The thesis consists of 6 Chapters. The following four chapters (2,3.4 and 5) each 
describe one of the experimental approaches, their results and a discussion. These are 
followti cd by a Chapter 6 presenting an overall discussion of all results and their 
relation to the Food Choice Framework. The experimental studies are linked, as 
described in the Introduction: - 
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Figure 1.3 Thesis Framework and Chapters 
Chapter 2 describes a study to establish the main constructs used by consumers to 
(III IIcrentiate between frozen coated fish products (and their packaging). 
Chapter 3 describes two studies using a more controlled approach (computer 
simulation of images) to establish which of the product attributes identified in Chapter 
2 are key and uses preference mapping to investigate whether all consumers like the 
same frozen product appearance. 
Chapter 4 describes a series of studies that establish the impact of consumer 
expectations for both the frozen and cooked product appearance on liking. 
Chapter 5 broadens the scope by comparing frozen coated fish products with other 
types offrozen food (e. g. pizza) by applying an expectancy-value approach. 
_, ýý 
Chapter 2: Linking Personal Construct Theory, 
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2.1 Introduction 
Comparison of theoretically disparate perspectives (Chapter 1, section l . 
1) identified the 
mechanism of evaluation or value judgement as a priority area for further investigation 
to improve our understanding of the process underlying individual food choice. 
Personal Construct theory (Chapter 1, section 1.2.1) provides an approach to probe the 
nature of an individual's product-specific conceptual framework, upon which the value 
judgement process depends. Personal Construct theory also provides a structured 
approach; Repertory Grid Analysis, that has already benefited the study of food 
perception. Repertory Grid Analysis focuses on the (potentially unique) way that each 
consumer differentiates between products, using a method in which sets of 3 products 
are compared. Product differentiators are termed 'constructs'. 
Here we have employed Repertory Grid Analysis to examine the degree of commonality 
between perceptual templates for a group of consumers. Repertory Grid was chosen over 
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alternati c approaches because it generates more attributes and because the attribute' 
generated tend to be more concrete in nature - 't hich appropriate to the goal of 
mapping how consumers differentiate products according to their attributes. If there is a 
reasonable degree of commonality between consumer templates then it should be 
possible to build a `common perceptual map' that broadly represents all consumcrý,. 
In contrast to most reported studies applying Repertory Grid, and dra\ý in`r from 
Expectancy-Value theories (Chapter 1.1.2.4), the salience of the dimensions that make 
up this perceptual map were evaluated against consumer liking ratings of the products. 
which in turn were related to reported purchase behaviour. 
Real products were used as the stimulus material to generate the Repertory Grid, in 
contrast to most reported studies where consumers are presented with photographic 
images. Although pragmatically easier to use, photographic images do not allow the 
consumers a direct interaction with the product, and therefore may be more prone to 
miss key constructs, e. g. the sound. smell and feel of the sample. A range of frozen 
coated fish products was used as stimulus material. Key aims of the study were to: - 
" Identify the common templates or `constructs' used by consumers to diet-Crcntiate 
between a range of frozen coated fish products and between their packaging 
0 Explore the relationship between consumer's perception of the frozen product, the 
packaging, their overall liking and purchase behaviour 
2.2 Materials and Methods 
2.2.1 Consumers and Protocol 
A Market Research Agency (Plus Four Market Research Ltd.. Wimbledon. London) 
recruited 22 Females. Note that Scriven et al (1989) reported the optimum number of 
consumer` for Repertory Grid Analysis to be approximately 20. 
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Recruitment criteria were: - 
Prof'c,,,, ion: Socio-economic class C 1. Not working in or has relatives who ýý ork in 
advertising, marketing. market research. fish production/retail. public 
relations, journalism. TV or other media 
Age: Between 25 and 44 
Family: Must have children living at home 
Purchase: Boxed coated frozen fish fillets at least once a month 
Consumption: Must eat products themselves, can also be eaten by family 
Experience: Not taken part in market research for at least 1 year 
Consumers were paid £35 as a gesture of appreciation. £10 on first visit and the 
balance on their second visit. Socio-economic class Cl was chosen as a demographic 
group because of the high proportion (approx. 2/s) of Cl coated fish buyers who buy 
both coated fillets (made from natural fillets) and coated steaks/portions (made from 
frozen blocks or reformed fish. Market Research data were supplied by BirdsEv c 
(Head Office, Walton-on Thames) for 52 w/e 8 March 1997. 
Consumers were interviewed on a one-to-one basis on two occasions. The first 
session was in the week beginning 19 May 1997 and the second session in the week 
beginning 7 July 1997. The time gap between sessions was intended to minimise any 
carry-over effects. A standard consumer protocol was used at each session: - 
i. Consumer thanked for attending the session 
ii. Interviewer introduced self and explained they were conducting a study into 
frozen fish products as part of their PhD (same interviewer for all sessions) 
iii. Consumer reassured about confidentiality; only consumer IDs (not names) 
reported; that the hidden camera was not on, the only data collected were what 
they saw written down and they could ask to view at any time. That there was 
no hidden meaning, it really was just about frozen fish products. 
iv. Consumer told they can stop/leave the session at any time, that they can refuse 
to do anything that they don't want to do and still receive the full reward. 
V. Consumers thanked again at the end of each session 
vi. At the end of the second session consumers \\ere given a full debrief on the 
dc: i`ýn and purpose of the , tud% . 
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Consumers were divided randomly into groups for 3 protocols: - 
Two groups (each of 8 consumers) were asked to elicit constructs differentiating the 
range of frozen products or packaging presented and then to rank samples for overall 
liking. One of these groups viewed packaging on the first session and frozen products 
on the second session, the other group viewed frozen products on the first session and 
packaging on the second session. A third group (6 consumers) only viewed the frozen 
products and did not elicit constructs. 
The first 2 groups were used to generate individual constructs and liking scores on 
packages and frozen products, balancing for any effect of whether the packages or 
frozen products were viewed first. Reported purchase behaviour was also collected. 
The third group was used to probe the stability/reproducibility of overall liking scores 
and to indicate whether there were any effects of construct elicitation on overall 
liking. 
2.2.2 Materials and Equipment 
Nine frozen products were selected from supermarket shelves to represent the breaded 
cod fillet and steaks market (Table 2.1). Within each session, consumers were 
presented with either the packaging for each product (frozen products removed) or the 
frozen products alone (packaging removed). 
Product (and 3 letter abbreviation) 
Birds l-. ve 6 cod steaks in crunch crumb BEW" 
Mass 
« 
Price 
f (p) 
13 Tesco 6 cod steaks in ovencrisp crumb TSK 600g E2.95 
C Iceland 4 skinless boneless cod in ov encrisp hreadcrumbs (formed cod 
fillet) 
ICE 600(y £ 1.99 
I) Marks and Spencer. skinless and honed cod fillets in light crispy 
hreadcrumhs (frozen at sea within 6 hours claim) 
MAS 600g £ 
F Tesco Premium skinless and honed cod fillets in fresh breadcnimbs TPR 6002 £3.99 
1 Sainshurv's frozen cod in crispy hreadcrumbs SFT 800g £2.99 
G Nature's Choice 9017( fat free cod fillets in breadcrumhs NAT 600g £2.75 
H MacFisheries light and health,, cod fillets in ovencrisp crumb \'IAC 525g £2.99 
I Tesco fillets of cod in ovencrisp breadcnimbs 
('dumnlV product') 
TFT 800gg £2.99 
Table 2.1: Product range 
See Appendix 2.1 for images of frozen products and packaging. 
;ý 
Consumer interviews were conducted in a room designed for group dicuýý, ion (Plu, 
Four Market Research). The room gase the appearance of a lounge (coffee table and 
sofas). A one-way mirror and hidden camera were available but not used. The curtains 
were drawn and door closed to prevent external distraction and reduce % ariation in the 
light conditions. Room temperature was maintained at 20 JC via an air conditioning 
unit. Frozen products were removed from their packaging and stored in clear plastic 
bags. Product codes (A-I) were denoted on cardboard labels and placed in each bag. A 
small portable freezer was used to keep the products frozen (- -'() 
°C) during and 
between interview sessions. 
2.2.3 Protocol Group 1: Construct elicitation and liking; packaging assessed 
before frozen products 
These consumers received the 9 packages (without the frozen products) on their first 
visit and then the 9 frozen products (blind, no packaging or label) on their second 
visit. Each session consisted of 3 key stages: - 
" Construct elicitation using triads 
9 Scoring each frozen product/package against the consumer's own constructs 
" Ranking the frozen products/packages for overall liking 
Consumers first received 4 triads (each made up of either 3 packages or 3 frozen 
products depending on the session, see Appendix 2.2). one triad at a time. 
For the packaging session consumers were asked to imagine they ww cre :- 
"in a new supermarket where all these product (ypes are available on the same shelf 
and you are deciding which one to buy". 
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With this situation in mind the consumer was asked to think about how toto of the 
packages in the triad were similar but different from the third e. g. I'm attracted to thi,, 
box because it's lighter whereas the other two are dark 
These package differentiators were termed `constructs' as defined by Personal 
Construct Theory. The consumer was encouraged (whilst avoiding interviewer bias) 
to generate as many constructs as they could from each triad. Each construct as 
written up on a poster flip chart. After the last triad, the consumer and intervic\\er 
discussed and agreed the constructs generated. In particular the scoring direction was 
agreed for each triad on a 0-9 point scale. The consumer was then asked to score each 
package between 0 and 9 for each of the constructs generated by that consumer. 
After the last package had been scored for each construct the consumer was asked to 
rank the packages in a line for overall liking. The consumers were reassured that their 
ranking did not have to `tally' with the construct scores but instead should be based 
on immediate impressions of the package and/or gut feel as they lay them out in order 
on the table. 
The consumer was free to re-arrange the package ranking at any point. Using the final 
ranking the consumer was asked to score each package on a0 to 9 point scale from 
least to most appealing. Consumers were free to give several packages the same score. 
Aller ranking and scoring the purchase data for frozen products were collected. Each 
consumer was asked what, if any, coated frozen fish products they normally buy or 
which was most similar to what they buy. Consumers were re-assured that it did not 
matter if they had just poorly ranked the product they most frequently bought. 
On the second visit, the same protocol was followed except that the consumers were 
presented with the 9 freien products (blind, no packaging or labels). Consumers were 
told that all the frozen products were made from cod. Consumers were not informed 
until after the session had been completed that the frozen product', represented the 
same range as the packages that the consumers had been presented with on their first 
visit. 
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2.2.4 Protocol Group 2: Construct elicitation and liking: frozen products 
assessed before packaging 
This group followed an identical protocol to the first group except that consumer, 
received the 9 frozen products (blind, no packaging or label) on their first visit and 
then the 9 packages (frozen products removed) on their second visit. 
2.2.5 Protocol Group 3: No construct elicitation; overall liking of frozen 
products only 
The main aim of this protocol was to test consumer scoring consistency o% er time and 
probe any gross influence on overall liking in the first 2 groups that may have been 
caused by the elicitation and scoring of products against consumer constructs. 
The consumer was given one product at a time and asked to imagine that they have 
just taken it out of the box at home to cook. The consumer was asked to place each 
bag of frozen product in a ranking. on the coffee table, from least to most appealing. 
When the ranking was complete the consumer was asked to score each product on a0 
to 9 point scale (from worst to best). These consumers performed the same task 
(ranking and scoring frozen products) at both the first and second session. 
There was no group looking at reproducibility of liking scores for the packages. a 
pilot study had already established that consumers were very much aware during their 
second session that the same set of packages were being re-presented. 
It is likely that consumers will be influenced if they are aware that an identical pct of 
stimuli are being re-presented. Ranking and scoring in the second session may then be 
dependant in some manner on memory of the first session rather than simply a repeat 
of the liking exercise. 
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2.2.6 Procedural notes 
During frozen product se,, sions the triads vý erc quickly removed from the portable 
freezer and placed on the cotfce table for construct elicitation and then returned to the 
portable freezer, in order to retard/prevent thawing. 
At the end of each frozen product session the samples were placed in nekk plastic bag` 
to maintain a clear view of the products. The cardboard code labels ý\ ere also replaced 
to avoid build up of fat spots. 
The same frozen products were used in all interviews. Simulated inspection of the 
bagged frozen products before the start of consumer interviewing allowed for 'initial 
crumb loss' to stabilise. 
The frozen product samples appeared to remain visually stable from the first to the 
last interview session. In order to clarify the rank scoring task the consumer was 
informed that the bottom product/package should be nearer zero and the top product 
should be nearer nine. 
2.2.7 Presentation Order 
The 'dummy' frozen product or package (I or TFT) was always presented first, 
followed by the other eight products or packages based on a randomised Latin Square 
design to balance for any order effects (Appendix 2. -1 
for details). The purpose of the 
dummy was to avoid the first of the main eight products/packages receiving 
artificially high scores due to its primary position (NlacFie et al 1989). 
2.2.8 Data Analyses 
Statistical analysis of data was undertaken using SAS software. Key analyses vN ere -. - Z-- 
Correlation. within consumer. of frozen product liking scores between session I 
and 2 for group (3) wt hich was not asked to elicit constructs. 
:\ 
" Analysis of' variance for influence of ke factors on o\ erall liking scorcý: - 
Session: any effect of packages being seen at first rather than second eýsion 
Week: did consumers differ in their scoring, on the second kýeek 
Consumer: did consumers differ in their scoring overall ? 
Dummy: was the dummy product scored differently to other products ? 
Order: excluding the `dummy' was there a presentation order effect ? 
" The analysis also tested for any second order interactions between these factors 
" Generalised Procrustes Analysis (GPA) of data to search for , significant consensus 
product configurations. 
" Correlation of GPA consensus dimensions against overall liking scores 
" Internal Preference Analysis (also known as `Preference Mapping', as discussed 
in 1.2.2) of overall liking and comparison with perceptual space generated via 
Generalised Procrustes Analysis. 
" The relation between overall liking scores for packages and for the corresponding 
frozen products (seen blind) taken from each package. 
Overview of GPA: 
The non-parametric factor analysis developed by Kelly (1963) to describe the 
relationship between constructs generated in a therapy context (where clients did not 
'rate' objects against constructs), has been superseded by more powerful approaches 
based on multidimensional scaling. applied to data collected via relatively continuous 
scales. In particular GPA (Goww er, 1975) can be used to deri% ea consensus perceptual 
map from several sets of individual Repertory Grid data. This consensus neap 
represents the main perceptual differences common to most or all of the ("rids from 
each individual consumer. GP. -\ applies a series of mathematical operations to 
transform data to a common origin, rotates and reflect,, axe,, to account for 
indkidual's using the wile label at opposite ends of a similar construct, and 
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stretching/shrinking data to account for different -, tale usage. The method has been 
widely used in the sensory analysis of foods (Gains et al. 1988). For a detailed 
explanation of GPA please refer to Gains (1994) or McEwan and Hallett (1990). 
In addition a non-statistical interpretation of GPA consensus dimensions %\a.,, 
undertaken by grouping together constructs with apparently similar meanings and 
relatively high loadings on a particular dimension. 
The number of consumers using a construct in one of these categories and the average 
correlation of each category's constructs with the GPA dimensions was recorded. This, 
approach was used to provide an indication of what the key GPA dimensions 
represent in terms of the key constructs used by most consumers. 
Construct classification for each GPA dimension was compared against a naive 
independent rater. 
2.3 Hypotheses / Expected structure 
2.3.1 H1: Consensus dimensions 
The primary hypothesis ('expected structure') in the data, was that GPA would find 
significant consensus dimension(s) for both frozen product and package constructs. 
The null hypothesis was that the consensus dimensions would explain no more 
variance than that generated 95% of the time from GPA on random data. The null 
hypothesis represents a situation where consumers are using completely idiosyncratic 
constructs to differentiate between packages/frozen products. 
2.3.2 H2: Consensus dimensions and liking 
A secondary hypothesis is that at least one of the consensus dimensions, generated by 
GPA will correlate with overall liking scores. The null h\ pothesis is that no 
significant correlation e\ists. i. e. although GPA may have succeeded in generating a 
consensus perceptual map, it would not be one that relates to overall liking. 
2.3.3 H3: Stability of liking scores 
Liking score ýý-ill be stable over time for the no construct elicitation `Troup' 
4() 
2.3.4 H-i: Construct scoring and liking 
Although the liking scores from the no construct group' were hý pothesiscd to he 
stable (H3), it was expected that they would significantly differ from consumers who 
were asked to elicit and score constructs. This was because elicitation ma\ focus 
consumers towards usually unnoticed frozen product/package attributes. 
2.3.5 H5: Package and frozen product liking 
Package liking score will relate to frozen product liking score; assuming that more 
expensive packages look better and contain higher quality products. 
2.3.6 H6: Package liking and purchase 
Due to the many potential factors influencing the final product purchase decision, a 
strong relationship between package liking and purchase frequency was not expected. 
However, it was hypothesised that a weak link exists so that preferred packages are 
more likely to be regularly purchased than less preferred packages. 
2.4 Results 
Generalised Procrustes Analysis found highly significant ((X=0.01) consensus 
dimensions for both the frozen products and packaging constructs generated and used 
for scoring by consumers. 
2.4.1 Frozen products 
Figure 2.1 shows the mean (across all consumers) position of the 9 frozen products 
for the first two GPA consensus dimensions, which accounted for 83% of the data 
variance. 
The relationships between consumer elicited constructs and the consensus dimensions 
are summarised in Figure 2.2. These relationships were identified by first classifying 
consumer construct,,, into groups and then estimating the average strength of 
correlation between constructs, in each group with each GPA dimension (Table 2.2) 
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Construct 
Category 
Consensus IvIean Subject construct terms 
construct - 
PC 
correlation 
Less 16/16 0.73 Pale to darker coating colour 
appetising Darkness of coating 
coating Anaemic to dark/appetising colour of coating 
Darkness/goldenness of crumbs 
Pale to dark colour 
Lighter to dark 
Lighter to deep golden colour of crumb 
Dark, cooked colour of breadcrumhs 
Light to dark colour 
Pale. anaemic to golden colour of crumb 
No too attractive to richer colour crumb 
Yellowy to golden crumb colour 
Light to dark coating colour 
Pale to golden colour of crumb 
Darker coating 
Wishy washy to darker colour of coating 
Artificial 15/16 0.71 Uniform to natural shape 
shape Rigid to fish shape 
Perfect/symmetric to adventurous shape 
Triangular/moulded to fish-like shape 
Artificial squarish blocks to fish shape 
Triangular, rectangular to not so uniform/more mal shape 
Machine cut to non-fiddled whole fish shapes 
Moulded to piece of fish shape 
Quadrilateral processed to fish-like/uneven/out of sea shape 
Reformed to fish or cut-up pieces shape 
Shaped, squashed. compressed to like a fish shape 
Fish shape 
Square to fish-like shape 
Fishfinger to bit of fish shape 
Formed, shaped to natural fish or cut of fish shape 
Small 12/ 16 0.68 Overall size of pieces 
portions Size 
Small to large overall size 
Small to large portion size 
Small to big size 
Bigger size of portions 
Small to large portion size 
Small to large fish size 
Small to large size 
Small to large size of portions 
Larger piece size 
Small to large portion size 
Table 2.2 Product construct classification and loading on to first GPA dimension 
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Dimension 1 (58%) 
Product 
Birds F ye 6 cod steaks in crunch crumb 
Code 
BE"' 
Iesco 6 cod steaks in ovencrisp crumb TSK 
Iceland 4 skinless boneless cod in ovencrisp breadcrumbs (formed cod fillet) ICE 
Marks and Spencer. skinless and boned cod fillets in light crispy breadcrumbs (frozen at sea 
claim) 
'M AS 
Tesco Premium skinless and boned cod fillets in fresh hreadcrumhs TPR 
Sainshur 's frozen cod in crispy breadcrumbs SFT 
Nature's Choice 90'7 fat free cod fillets in breadcrumbs NAT 
MacFisheries light and healthy cod fillets in ovencrisp crumb MAC 
Tesco fillets of cod in ovencrisp breadcrumbs ('dummy product) TFT 
Figure 2.1 Average positions of frozen products on GPA consensus dimensions 
Detailed working of construct classification for the second dimension is summarised 
in Appendix 2.3. 
Note that there was a very good agreement between the experimenter and independent 
rater on the classification of constructs. For dimension 1 the independent rater 
generated the same construct classes as the experimenter and made identical 
assignment of constructs to each class. 
There was slightly lower but still good agreement between experimenter and 
independent rater classification for dimension 2. The independent rater generated five 
rather than four classes but these were found to correspond via these common groups 
(Table 2.3). 
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Experimenter's construct classes Independent rater's construct classes 
1. Variahlc 1. Shape natural to unnatural 
2. Uniformity, 
2. Chunky/thicker 3. Thickness/Chunkiness 
3. Unnatural / uneven / odd coating 
4. Skin visible 
4. Thickness and evenness of coating 
5. Coating Appearance 
Table 2.3 Comparison of rater's construct classes for dimension 2 
The assignment of constructs to each group was identical using the correspondence 
between classes shown in Table 2.3 above. Therefore there was reasonable evidence 
that the experimenter's classification of constructs was not biased by knowledge of 
the purpose of the experiment. In Figure 2.2 the number of consumers using each 
construct and the average correlation with each consensus dimension is shown. e. g. 
(10/16,0.72). 
Dimension 1 (for frozen products) appeared to be primarily related to constructs 
describing the coating appearance (how pale, how appetising), the product shape and 
the portion size. These 3 classes of constructs were strongly associated with 
dimension I (i-0.73,0.7 1 and 0.68 respectively). 
There was lower consensus in the constructs related to dimension 2 (less consumers 
with the same construct) but still a relatively high association for those identified e. g. 
variability of portion size (0.72) and how thick the portions were (0.58). 
Comparison of the construct class interpretation of GPA consensus dimensions 
(Figure 2.2) with the product position map (Figure 2.1) shows how consumers used 
similar constructs to differentiate frozen products. 
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variable sizes (10/16,0.72) 
chunky / thicker (11/16,0.58) 
uneven / odd 
coating (10/16,0.48) 
skin visible (04/16,0.61) 
25% 
58% 
pale / less 
appetising coating 
more artificial shape 
smaller portion size 
(16/16,0.73) 
(15/16,0.71) 
(12/16,0.68) 
Figure 2.2 Product constructs related to first two axes from GPA 
The Birds Eye (BEW) and Tesco (TSK) steaks had high values on dimension I but 
low dimension 2 scores. This describes their appearance as paler, more uniform, less 
natural and thinner than the other products presented (see images Appendix 2.1). 
Iceland (ICE) formed steaks were also uniform and relatively thin (hence low 
dimension 2 score) but scored higher for their natural shape and darkness of coating 
(hence low dimension 1 score). 
The MacFisheries product (MAC) was considered both variable in size and chunky 
(high dimension 2 score) but also much paler/less appetising and less natural in shape 
(high dimension l score). 
Consensus dimension l was strongly related to overall liking scores (r=-0.97. p<0.01, 
ýcc figure 2.3) but dimension 2 was not (r=-0.1-x, ns). 
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Figure 2.3 Relation between GPA consensus dimension 1 and liking for frozen 
products 
Product 
Birds Lvc 0 cod steaks in crunch crumh 
Code 
M'\\ 
Tesco 6 cod steaks in ovencris crumb TSK 
Iceland 4 skinless boneless cod in ovencrisp breadcrumbs (formed cod fillet) ICE 
Marks and Spencer, skinless and boned cod fillets in light crispy breadcrumbs ( frozen at sea 
claim) 
MAS 
Tesco Premium skinless and boned cod fillets in fresh breadcrumbs TPR 
Sainsbur 's frozen cod in crispy breadcrumbs SFT 
Nature's Choice 90'7 fat free cod fillets in breadcrumbs NAT 
Macl'isheries light and healthy cod fillets in ovencris crumb MAC 
"I'esco fillets of cod in ovencrisp breadcrumbs ('dummy product') TFT 
A more rigorous test of the relation between dimension I and overall liking was 
undertaken by comparison with the overall liking data produced by consumers who 
did not elicit constructs i. e. the separate set of consumers used to provide a measure of 
liking reproducibility (group 3). The correlation remained highly significant (r=-0.90. 
pmO. O l ). ANOVA of experiment design factors for the frozen products showed that 
the session type ('construct elicitation and liking' [groups land? ] or 'just liking' 
[group 31) had no significant effect (F(1.206) = 1.03. ns) on liking scores. Therefore 
there was no evidence that asking consumers to elicit constructs, and score against 
products, altered the subsequent scoring of overall liking. 
The 'dummy product' (TFT) was significantly, different (F(1.206) =18.87. p<0.01) 
from the main body of trhten products and, as it was always scored first. may have 
had an artificially high score. 
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However, the effect of the dummy's primary position on its score cannot be 
confirmed. The dummy was not re-presented in the main body of samples and was 
intended as a precaution rather than a direct attempt to measure 'primary position' 
effects. 
There was no effect of scoring order for the main body of 8 products (F(7,206) = 
0.67, ns) and no effect of whether consumers saw the frozen products in the first or 
second week (F(1,206) = 0.80, ns). 
There were significant differences (F(7,206) = 41.83, j) < 0.01) in the liking scores for 
the frozen products (discounting all other potential influencing factors), as shown in 
Table 2.4. 
I. 4o) ý aIc/1c, ß , iýýlýýýi>uiýcoating, 
3.76 more artificial shape. smaller portion 
3.80 
4.09 
5.78 
6.55` 
6.78 
7.09 Darker coating 
7.65 more natural shape. larger portions 
Product liking scores are significantly different (a=0.05) if their means differ by >_0.6-1", as indicated by 
similar superscript letters 
Table 2.4 Least square means for frozen product liking 
Table 2.4 and Figure 2.3 suggest four main groups of products by overall liking: - 
" The MacFisheries product was by far the least liked 
" Tesco Steaks, Birds Eye Steaks and Natures Choice were relatively disliked. 
" The Tesco Premium product sat in the mid-ground. 
" Tesco and Sainsbury Fillet. Marks and Spencer and Iceland products were most 
liked. 
Only the Marks and Spencer product was liked as much as Iceland. 
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Internal Preference Analysis (Andani & NIcFie X000. Carroll 19722) of the frozen 
product liking score,, generated by consumers identified two significant dimensions 
(a=0.05), although the second dimension accounted for only a small proportion of the 
total variance (15c Of 651Iý dimension 1). See Appendix 2.4 for biplot of the first two 
dimensions and consumer preference vectors. 
There was little evidence for consumer segmentation, the general trend for most 
consumers being increased liking as dimension 1 became more positi\e. Product 
positioning on the dimensions produced by internal preference mapping v'-as N'el-\ 
similar to those generated via GPA. 
Confidence ellipses (Hunter and Muir 1995) produced via the Internal Preference 
Analysis indicate a similar grouping of products to that deduced from Table -'. I 
above. Fourteen of the sixteen consumers were significantly (a=0.05) fitted b,,, the 
model. 
2.4.2 Packages 
Figure 2.4 shows the mean positions of the 9 packages for the first two GPA 
consensus dimensions, which were generated from consumer's scores for products 
against elicited constructs. These two consensus dimensions accounted for 7O9- of 
consumer scoring variation. 
There was good agreement between the experimenter and independent rater in terms 
of classification and assignment of constructs for dimension 1. The independent rater 
generated five classes with similar descriptive names to those used by the 
experimenter. The experimenter and independent rater assigned constructs to the same 
class for 8')1"C of the constructs. The independent rater also generated similar classes 
for dimension 
_' and there was complete agreement on assignment of constructs. 
Hence, as for the classification of frozen product constructs. there wt as little e idence 
for experimenter bias. 
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Figure 2.4 Average positions of packages on GPA consensus dimensions 1 and 2 
Product 
Birds Eye 6 cod steaks in crunch crumb 
Code 
R1: \\ 
Tesco 6 cod steaks in ovencrisp crumb TSK 
Iceland 4 skinless boneless cod in ovencrisp breadcrumbs (formed cod fillet) ICE 
Marks and Spencer, skinless and boned cod fillets in light crispy breadcrumbs (froren at sca 
claim) 
M AS 
Tesco Premium skinless and boned cod fillets in fresh breadcrumbs TPR 
Sainshur 's frozen cod in crispy breadcrumbs SFT 
Nature's Choice 9(Y7 fat free cod fillets in breadcrumbs NAT 
MacFisheries light and healthy cod fillets in ovencrisp crumb MAC 
Tesco fillets of cod in ovencrisp breadcrumbs ('dummy product') FFT 
As for the product constructs, the relationships between consumer elicited constructs 
and the consensus dimensions were identified by first estimating the average strength 
of correlation between constructs in each group with each GPA dimension (workings 
for first dimension shown in Table 2.5). 
Detailed working of construct classification for second dimension is summarised in 
Appendix 2.5. 
The relationship between groups of constructs and the GPA dimensions is 
summarised in Figure 2.5. Dimension l for the packages comprised a slightly more 
complex aggregation of construct classes than that observed for products. Dimension 
I for the products was primarily related to only 3 construct classes (coating 
appearance, product shape and size). 
4i) 
Construct Consensus Mean construct- Subject construct terms 
Category PC correlation 
Product Appeal 12/16 0.70 Overall quality 
(shape, quality, Product looks tasty/expensive 
coating, fish) False/uniform to fillet shape 
Fish looks good 
How good the product looks 
More like fishfinger shape 
Regimental wedge to natural fish shape 
Spicy looking coating 
Crispy looking batter 
Square, same size to more fishy shape 
Quality of fish 
Machine-cut to natural shape 
Pack Appeal 12/16 0.64 Dark colours to lighter/fewer colours 
(colour, sea More attractive package colour 
images) Overall package looks cheap 
Sea-like pictures / straight from sea 
Cheap background colour 
Pack looks good 
Tacky to stylish package 
Overall package appeal; cheap & nasty to nicer 
Colour of sea /a blue I like 
Images of the sea 
Pictures of sea 
Blue / images of the sea 
Box size 11/16 0.69 Small to larger box 
Small to larger pack size 
Size of pack 
Bigger pack size 
Larger box size 
Size of carton 
Looks like more in pack 
Size of box 
Size of box (bigger portions) 
Square to rectangular box shape 
Size of box 
Size of box 
Freshness 11/16 0.63 Freshness; frozen at sea 
Easy to see `quick frozen' label 
Easy to see `frozen' label 
How well frozen at sea 
How fresh the fish is 
Fresh image / pictures of the sea 
Fresher / frozen at sea 
Fresh e. g. frozen at sea 
Speed of freezing; frozen at sea 
Fresh, fast frozen, not mucked about 
How fast frozen 
Skinless / 10/16 0.54 Skinless / boneless ? 
boneless Very sure that skinless / boneless 
Easy to see skinless / boneless claim 
Easy to see skinless & boneless 
How sure bone free; from might have bones to i' m sure it's bone free 
Boneless ? 
Bony, cheap and nasty 
Skinless & boneless 
Skinless 
Skinless / boneless ? 
Table 2.5: Package construct classification and loading on to first GPA 
dimension 
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Product Appeal (12/16.0.70) 
[shape, quality, coating, fish] 
Pack Appeal (12/16,0.64) 
[colour, sea images) 
Box Size (11/16,0.69) 
Freshness (11/16,0.63) 
Skinless / boneless (10/16,0.54) 
Cooking options / visibility (9/16, -0.54) 
Certainty of number in box (8/16, -0.47) 
Know brand (6/16, -0.61) 
Price visibility (6/16, -0.54) 
Figure 2.5 Package constructs related to first two axes from GPA 
Packaging constructs were classified in some cases on the basis that consumers 
attended to similar parts of the stimulus. For example, `Product Appeal' includes all 
constructs relating to perceived product quality whether this be product shape, 
`overall quality', coating character or fish flake appearance (all judged via the product 
image on the package). 
Perhaps as a result of the increased diversity of package constructs there was also a 
lower consensus between consumers. For example, all consumers (16/16) elicited a 
`coating colour' frozen product construct but the highest consensus achieved for 
packages was the group of Product Appeal construct class at 12/16. The differences in 
construct structure observed may in part be due to the increased range of stimuli 
available on packages in comparison to frozen products. 
Five different classes of construct were identified that contributed to each package 
position on dimension 1. product appeal, overall package appeal. box , i/c. freshness 
claims and skinless/boneless claims. 
Dimension _' \\as 
dominated by constructs relating to 'Healthiness'. Constructs 
loading in the opposite direction to Healthiness on dimension 2 are most likcl\ the 
result of attribute inter-correlation for the range of package' used. For c\amplc, the 
;j 
Healthy (15/16,0.76) 
two healthiest looking packages %k ere also relati\ elyý unknown brand names. and the 
packages with large price stickers kkere also rated the least healthy. 
Comparison of the construct class interpretation of GPA consensus dimensions 
(Figure 2.5) on to the package position map (Figure 2.4) provided an indication of 
how consumers were using similar constructs to differentiate packages. 
The MacFisheries (MAC) and Natures Choice (N NAT) packages were clearly 
differentiated from all other packages, primarily for their direct health claims (loý\ car 
fat). However this differentiation occurs only in dimension 2 which represents far less 
of the total data variance than dimension 1. 
Packages could score highly on dimension I for several reasons: a better looking 
product, a better looking package overall, a larger box, better freshness claims, better 
skinless/boneless claims. It is noteworthy that the two products with highcst scores on 
dimension 1 score well on all these points. 
The Marks and Spencer (MAS) package was above average size, had clear 
freshness/skinless claims, an attractive product coating and overall higher quality 
looking package. 
The Sainsbury's fillet package was rated very large but did not rate as highly on 
other construct groups. In comparison to the coated fillet product packages the BF\\' 
package rated poorly for several construct groups on dimension 1. 
ANOVA of experiment design factors for the packages showed that, as for the frozen 
products, the `dummy package' (TFT; which was always scored first) vvas 
significantly different (F( l , 
105) = 1.85, p<0.05) from the main body of 8 packages. 
This indicates that its liking scores may hay e been artificially increased by its primar\ 
position. Note however, as discussed above for the frozen products'. the effect of the 
dull my 's primary position on its score cannot be confirmed from the e\perinment 
dic,, i, -, n used 
here. 
\ý 
There was no effect of scoring order for the main body of 8 packages (F(7,105) _ 
0.90, ns) and no effect of whether the consumers saw the packages in the first or 
second week (F(1,105) = 0.22, ns). 
There were significant differences (F(7,105) = 17.89, p<0.01) in the liking scores for 
the packages (discounting all other potential influencing factors), as shown in Table 
2.6 
1 
better product appeal (shape. coating. fish) 
better pack appeal (colour, sea images) 
bigger box 
clearer freshness / skinless-boneless claims 
Table 2.6 Least square means for package liking 
Consensus dimension I was strongly related to overall liking scores (r=0.87, p)<0.01, 
see figure 2.6 below) but dimension 2 was not (r=0.37, n s). Internal preference 
analysis supported only one significant ((x=0.05) dimension, hence no preference map 
was generated and confidence ellipses could not be calculated. 
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Packabe liking scores are significantly different (a=0.05) if their means differ by >0.95. as denoted by 
similar superscript letters. 
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Figure 2.6 Relation between GPA consensus dimension 1 and liking for packages 
2.4.3 Relation between frozen products and package liking 
There was no significant relationship between package and frozen product liking 
(Figure 2.7 below). The most disliked package (ICE) held the most liked frozen 
product and one of the better liked packages (MAC) held the most disliked frozen 
products. 
Note that the frozen products were evaluated blind without any knowledge of the 
packaging appearance or product brand. These data suggest that if the frozen products 
were to be presented with their respective packaging some disconfirmation would 
occur. For example, consumers receiving the Iceland package with the frozen 
products inside might form an expectation that the frozen products will be of' poor 
quality because they do not like the package. 
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Figure 2.7 Relation between package and frozen product liking scores 
Product 
Birds Eye 6 cod steaks in crunch crumb 
Code 
BEW 
Tesco 6 cod steaks in ovencrisp crumb TSK 
Iceland 4 skinless boneless cod in ovencrisp breadcrumbs (formed cod fillet) ICE 
Marks and Spencer, skinless boned cod fillets in light crispy breaderumhs (frozen at sea claim) MAS 
Tesco Premium skinless and boned cod fillets in fresh hreadcrumhs TPR 
Sainshury's frozen cod in crispy breadcrumbs SFT 
Nature's Choice 9WIc fat free cod fillets in breadcrumbs NAT 
MacFisheries light and healthy cod fillets in ovencrisp crumb MAC 
Tesco fillets of cod in ovencrisp breadcrumbs ('dummy product') TFT 
2.4.4 Relation between package liking and reported purchase behaviour 
Perusal of the raw data did not show a clear relation between the most preferred 
package and reported purchase behaviour, perhaps not surprisingly as consumers may 
have preferred packages not available in their usual supermarket. 
Not normally purchased Regularly purchased 
Class 1 (score 0.1.2) -) ýC/(- 1C7c 
Class 2 (score 3.4.5) 28r1c 2 117c 
3 (scort 6.7) Class 32`7; c 281%c 
Class 4 (scort 7.8.9) 15% 4817c 
ChiSquare 17.9.1? < (). ()I 
Table 2.5 Relation between purchase and package liking data 
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However there was evidence that the packaging of regularly purchased products 
more likely to receive a high score than those non-purchased (48q '" 1511( ). The 
distribution of percentage of consumers reporting either 'not normall\ purchased' or 
regularly purchased' was represented as a contingency table (Table 2.5). 
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A likelihood ratio test was used to assess whether the distributions vv ere the game 
(null hypothesis) and was rejected by ChiSquare analysis. Hence, package liking data 
and purchase data were therefore found to be significantly related. 
2.4.5 Stability of frozen product liking scores over time 
There was very good reproducibility (Figure 2.8) for the consumers asked only to rate 
liking of the frozen products (no construct elicitation, group 3). The correlation 
between each individual consumer's scores for the first and second sessions were 
0.95,0.94,0.94,0.88,0.72 and 0.65 (6 consumers), all significant at p<0.05 eyccpt 
the last (but close at p=0.058). 
    
          
        
i 
      
l 
      
        
      
      
          
    
02468 10 
Session 2 liking score 
Figure 2.8 Comparison of frozen product liking scores; sessions 1 and 2 (GIrrp 3) 
In the second session the consumers appeared unaware that they were being asked to 
rate the same set of products and were surprised \\ hen informed (after providing their 
ýý 
scores). Several factors may have contributed to the consumer',, failure to notice that 
the same product set had been presented again. e. g. relativ elv low involvement with 
the product type, short test sessions (10 minutes) and the long time between sessions 
(1.5 months). 
2.5 Discussion 
In support of the primary hypothesis (HI), Generalised Procrustes Analysis found 
significant consensus dimensions for both the frozen product and package construct 
scores. Hence in terms of the Food Choice Framework (Figure 1.2) commonalit` was 
found between consumers with respect to the perceptual templates used for 
differentiating either between frozen products or between packages. 
The perceptual maps generated also provided a useful simplification of the major 
differentiating aspects between the products or packages presented. Some caution is 
required however due to the interrelation of attributes within the product set chosen. 
For example the MacFisheries frozen products (MAC) were the most variable in si/c 
and had the lightest colour coating, there was no counter-balance product that was 
very variable in size but with a darker, more appealing coating. 
Similarly, the packages with the highest `healthy' rating (MacFisheries and Natures 
Choice) were also the least well-known brand names; there was no counter-balancing 
package that was both `healthy' and a `well-known brand'. 
There was evidence that the first consensus dimension within each perceptual [nap 
(frozen products / packages) related to consumers overall liking scores (, supporting 
H2). This significant relation remained even when comparing the consensus 
dimension from one group of consumers (1 and 2: those that also elicited constructs) 
with overall liking scores from a separate group (3). 
In support of H3, five of the si p consumers (who did not elicit constructs) generated 
overall liking scores for the frozen products in the second session that were 
significantly correlated with those `generated in the first session. Hence there ýý a,, 
good evidence that o\ erall liking scores were stable o\ er time. 
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Surprisingly there was no effect of whether or not the consumers had been asked to 
elicit product constructs on the overall liking scores (therefore H4 not supported). 
This is in contrast to the studies reported by Earthy et al (1997 ). Wilson and Schooler 
(1991) and Wilson et al (1993). They found that asking consumers to anal\ sc reasons 
for their preferences, or score alternatives against a series of attributes. changed the 
reported preference itself. in comparison to preferences reported without analysis of 
reasons or attributes. 
Repertory Grid Analysis may be less prone to the effects reported by Wilson et al 
(1993), as it requires consumers only to differentiate between products. not to reason 
why they have made a preference. It is also possible that the influence of attribute 
scoring / reason analysing on overall liking/preference scores is more apparent when 
attributes are provided but not when consumers freely elicit their own attributes for 
scoring. Alternatively, the influence of attribute scoring on liking may be specific to 
certain modes, e. g. when tasting but not when visually evaluating. Ho ever, this 
explanation is contrary to Wilson et al's (1993) finding that 'free analysing' (i. e. not 
prescribed attribute scoring) of reasons for visual preference (similar to the visual 
characterisation in this study) of a poster led to sub-optimal choice. Finally, note that 
this study was not primarily designed to report an effect of attribute scoring on liking 
scores and therefore was a relatively weak test of the link. In summary, this study 
found stable liking scores can be generated via a rank and score approach and that 
liking scores are not necessarily influenced by prior attribute/construct scoring. 
There was no significant relationship between package and frozen product liking (H5 
not supported). This indicates that in the marketplace a high level of disconfirmation 
may occur for some of the products. For example, the Iceland package was poorly 
liked but the frozen products highly rated. Consumers purchasing the Iceland version 
would therefore have their low expectation (from the packaging) disconlirmed on 
opening and viewing the appealing frozen product within. In this situation. 
Expectation theory predicts either assimilation. marking down (relative to a blind 
viewing) the frozen products to meet the poor expectations generated by the package 
or contrast, marking up the product,, because they are so much better than expected 
from the package. 
;y 
There was no direct correspondence between high package liking score and purchase. 
i. e. some packages with high liking scores were not always purchased regularly whilst 
other packages with lower liking cores were purchased regularly. This i, not too 
surprising as many other factors influence purchase decisions, as illustrated ýt ithin the 
Food Choice Framework (Figure 1.2). However, there was evidence in support of a 
weak relation between overall liking scores and purchase in support of H6. Regularl; 
purchased products were less likely, than 'not normally' purchased products. to be 
scored 0,1 or 2 on the 10 point liking scale. Also, packages kv ith a high liking score (8 
or 9) were more likely to be regularly purchased than not. Note that this does not 
necessarily mean that higher package liking increases the chance of purchase: an 
alternative explanation is that consumers come to prefer the appearance of packages 
similar to those they regularly purchase. 
There was little evidence for consumer segmentation in this study. Internal preference 
analysis supported only one dimension for the packages. Although a two dimensional 
solution was significant for frozen products, even here the second dimension only 
represented 15 11c of the variance and all consumers had preference vectors in roughly 
the same direction for dimension one. Segmentation effects would cause problems for 
a study of this size. If two preference segments were present and segmentation 
extended to construct elicitation and/or scoring then only 10 consumers would be 
available for each Generalised Procrustes Analysis. half the optimum suggested by 
Striven et al (1989). 
This study has demonstrated that consensus dimensions representing a group of 
consumer's common product differentiating constructs (produced via Generalised 
Procrustes Analysis of Repertory Grid data) can be related to overall liking scores and 
that these in turn can be related, to some extent, to purchase. 
Disadvantages of the approach are that it focuses consumers onto concrete (perhaps 
more functional) rather than abstract (perhaps more emotional) product and package 
attributes. Alternative approaches that better map the emotional response to products 
and packaging would provide a useful comparison to the more concrete/functional 
map generated here. 
1 l) 
A further disadvantage was that the product set contained several interrelated and 
confounded attributes (as do all sets of 'real products'). Therefore the independent 
impact of one attribute type / construct on overall liking cannot be inferred from this 
study. 
Further work is required, using a controlled set of products/packages. to establish the 
relative influence of key attributes / constructs on overall liking and purchase 
intention. In the next Chapter the use of computer simulated images to unra\ cal the 
impact of three key constructs is described. 
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Chapter 3: Controlled Appearance 
Manipulation by Computer Simulation 
Expectancy-Value 
`broadening out' Chapter 5 of fish vs. other frozen 
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Chapter 2 its influence on purchase 
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& package appearance 
Conjoint Analysis 
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of fish products 
Study 1 Study 2 
`tunnelling down' 
3 '4 Chapter 4 
Appearance Expectations 
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and their influence on 
product liking after eating 
Study 1 Study 2 Study 3 
3.1 Introduction 
Generalised Procrustes Analysis of Repertory Grid data (Chapter 2) produced a 
consensus perceptual dimension that correlated with overall liking. The consensus 
perceptual dimension was based on consumer assessment of coating colour and shape 
naturalness. A second dimension, generated from consumer assessment of inter- 
product variability, was found to be unrelated to consumer liking. 
However, coating colour and shape naturalness strongly co-varied within the 
commercial product set used, e. g. less natural shapes also tended to be paler in colour. 
Therefore it could not be concluded from the Repertory Grid study whether shape 
naturalness, coating colour or both were key drivers of consumer liking. 
This is a typical limitation to research on the impact of appearance attributes, where 
the use of commniercially available products does not provide sample sets with 
controlled variation in appearance. Even when a sample set is manufactured 
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specifically for a study there are limitations to the range of attributes that current 
processes can generate. For some products covariance between attribute' i" 
unavoidable due to the nature of the processing, e. g. making a darker coating also 
increases the amount of variability in coating, appearance. so that dark products also 
look less uniform. 
In this Chapter we describe the use of computer simulated images to 'unravel' the 
impact of appearance attributes that co-varied in the Repertory Grid "ample set. 
Computer simulated images of products are not limited by food processing constraints 
and provide the opportunity for independent variation of appearance attributes. 
Two studies are reported. The first study assessed consumer response to computer 
simulated images varying in 3 factors: shape naturalness, coating colour and inter- 
product variability. The second study focused on just coating colour and inter-product 
variability. 
Key aims were: - 
" To establish whether both shape naturalness and coating colour have an impact on 
consumer liking of frozen coated fish product appearance 
To confirm that inter-product variability has no impact on consumer liking of 
frozen coated fish product appearance 
3.2 Materials and Methods 
3.2.1 Consumers 
100 consumers were recruited for each study. All consumers were buyers of coated 
froren fish steaks or fillets. Ages ranged between 18 & 69 with roughly half in full or 
part-time employment. Approximately two thirds were married or co-habiting and 
4(Y had children living with them. Consumers ww crc roughly split 5UO from social 
class brackets ABC I and CDE. 
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3.2.2 Stimulus and Equipment 
Birds Eye Coated Cod Steaks were u,, cdi as an example of an unnatural shaped 
product and Tesco Coated Cod Fillets as an example of a natural shaped product. 
Images of Birds Eye steaks and Tesco fillets were captured using a JVC ky -F3OB 
video camera. The products were imaged, in their frozen state. under D65 lighting at a 
45°angle. 
The images were then manipulated according to an experimental design using 
Photoshop 5.0. Slightly different versions of each image were created by stretching 
the original image. Pixel numbers were matched in an attempt to create images of 
similar overall size. 
One of two coating colours was then applied to the images; either `pale' or 'dark'. An 
average colour value across the textured coated surface ww as recorded from each 
image. Product images were displayed on a white plate with a black background to 
provide clear reference points. 
The final set of 12 images (Appendix 3. I) varied in coating colour, shape naturalness 
and inter-product variability according to a balanced design: - 
Factor Levels 
Coating 
Colour 
Shape 
Naturalness 
Dark 
Natural 
Pale 
Unnatural 
Inter-Product 
Variabilih Both Short/Fat Both Long/Thin I Short/Fat. I Long/"1'hin 
Colour assessment (via the L. a. b system) demonstrated reasonably tight clustering of 
the products with 'dark' and 'light' coating colours. Note that 'L' is a measure of 
light to dark (lower L values indicate a darker sample). 'a' ranges from green (-se a) 
to red (+v, e a) and 'b' ranges from blue (-ye b) to vellow (+v-e b). 
(, ; 
Mean values for the dark and pale coatings (averaged across inter-product variability 
levels) indicated no differences between the L. a. b. scores for dark natural vs. dark 
unnatural or pale natural vs. pale unnatural (Table 3.1). Note that the 'darker coating 
colour' was not only objectively darker (lower L value) but also slightly less green 
(lower a value) and less yellow (lower b value). 
We can therefore conclude that the same coating colour had been successfully (i. e. 
consistently) applied to both natural and unnatural shapes during image preparation. 
a 
Dark Natural 
Dark Unnatural 
ale Natural 
56.7 (0.9) 
56.2 (0.6) 
69.5 (1.7) 
b 
0.0 (0.7) 31.3 (0.9) 
-0.9 (0.7) 
-6.2 (0.8) 
30.0 (0.5) 
36.7(l. 3) 
Pale Unnatural 69.6 (1.2) -6.3 (0.8) 35.9 (0.8) 
Mean and (standard deviation). Three images per group. Each image measured 4 times. 
Total of 12 measures for each group (mean figures above) 
e. g. Dark Natural =4 measures of `Dark Natural Both Short Fat' +4 measures of `Dark 
Natural Both Long Thin' +4 measures `Dark Natural 1 Short/Fat &1 Long/Thin'. 
Table 3.1 L. a. b. scores for dark and pale coatings on natural and unnatural 
shapes 
3.2.3 Study 1 Protocol: 
Shape Naturalness, Coating Colour and Inter-Product Variability 
In March 1999,100 consumers attended a hall study in central London and were 
presented with all 12 images. The images were laid out in one of four Latin square 
designs balanced for position effects (Appendix 3.2). Consumers were initially asked 
to sort the images into piles according to their overall opinion, for which a 7-point 
scale was used. Within each scale point the images were then ranked. See Appendix 
3.3 for full consumer questionnaire. 
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A reduced ('exemplar') set of four images were then re-presented and the conumer" 
scored these against a series of diagnostic questions (Appendix 3.3). Overall opinion 
was also re-evaluated. The reduced set of 4 images wwere: - 
1) Pale Natural Short Fat, Short Fat 
2) Pale Unnatural Short Fat, Long Thin 
3) Dark Natural Short Fat, Long Thin 
-t) Dark Unnatural Long Thin, Long Thin 
A reduced set of images was used for diagnostic questions to avoid the fatigue that 
would have been caused by asking consumers to rate all 12 images for all diagno`tic 
and statement questions. 
The diagnostic questions measured consumer perception of shape naturalness. coating 
darkness, similarity of product shapes, portion thickness and portion size. These 
questions were included as a `manipulation check'. Ideally the images should vary as 
intended by the experimental design for shape naturalness. coating darkness and 
similarity of product shapes, but not differ in terms of portion thickness or portion 
size. 
The diagnostic questions were: - 
Naturalness 1 (not at all natural) to 7 (very natural) 
Darkness 1 (much too pale) to 9 (much too dark) 
Similarity of shape 
of the two fish portions 1 (not at all similar) to 9 (very similar) 
Thickness of 
the portions I (much too thin) to 9 (much too thick) 
Size of the 
fish portions I (much too small) to 
9 (much too big) 
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Consumers were also asked to rate the 4 products against 12 belief statement. scoring 
5 for 'agree strongly' and I for 'disagree strongly' :- 
" "Thicker and chunkier than most fish products" 
" "A nutritious and healthy product" 
" "Will have succulent taste" 
" "Will be too dry" 
" "Good for everyday meals" 
" "Coating will be greasy" 
" "Too highly processed" 
" "The coating will be light" 
" "Will have a good flaky texture" 
" "Will contain skin and bones" 
" "The coating will be nice and crisp" 
" "Will be the best quality fish" 
These statements were included to measure consumer associations with the different 
images e. g. are more naturally shaped products more strongly associated with a 
succulent taste than are less naturally shaped products ? 
Finally, in order to investigate the impact of diagnostic questions, consumers were rc- 
presented the full set of 12 images and asked to repeat the rating and ranking exercise. 
It would have been preferable to have a different set of consumers who only rated the 
images for overall liking, and compare their response to the main set of consumers 
who rated images by diagnostics as gell as overall liking. This would ha\ e pro% ided a 
clearer picture of diagnostic impact on overall liking. Unfortunately this was not 
possible & it is recognised that the weaker design employed here confounds the effect 
of repeating the overall liking question with any effect of diagnostic questions. 
6o 
3.2.4 Study 2 Protocol: 
Coating Colour and Inter-Product Variability 
The second study was identical to the first except that only 6 images were presented. 
The 6 images were the natural shapes used in study I with different le%els of coating 
colour & inter-product variability. 
The purpose of the second study was to investigate whether any influence of inter- 
product variability on consumers had been masked in study 1 by the overý'w-helmin`g 
impact of shape naturalness. Therefore the design for this study was balanced for mo 
factors: - 
Factor Levels 
Coating 
Colour Dark Pale 
Inter-Product 
Variability Both Short/Fat Both Long/Thin 1 Short/Fat. I Long/Thin 
The images were laid out in one of four Latin square designs balanced for position 
effects (Appendix 34). The same questionnaire was used as in study 1, with the 
exception that subjects received 6 rather than 12 images. 
3.2.5 Data Analysis 
Traditional conjoint analysis employed statistical approaches to estimate the 'part- 
worth' of factors (e. g. price, features etc. ) in a consumer's choice between 
alternatives, typically based on non continuous data generated via a structured 
experimental design (as discussed in 1.2.? ). 
Hokk-c\, er, in these studies we have measured liking (rather than choice) via a 
relatively continuous scale, and can therefore apply standard parametric statistical 
approaches such as ANOVA. 
For further information on conjoint analysis, refer to Morgan (1990) 
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Analysis of variance was used to determine %ý hether shape naturalness. coating colour 
and/or inter-product variability influenced consumer liking , co reg. Factors included 
in the ANOVA model were: - 
" Session number 
" Consumer ID 
" Diagnostics (overall opinion before and after diagnostics) [D] 
" Coating Colour [C] 
" Inter-Product Variability [V] 
" Shape Naturalness [N] (only included in study 1) 
Interactions of D, C, V&N 
4 consumers, who did not score and rank all images, were removed from the analysis. 
Individual analyses of variance were also performed to investigate consistency of 
consumer liking scores for the 12 images (6 for study 2) at the . start and end of the test 
session. 
For the reduced set of 4 products, analysis of variance was applied to data from the 6 
diagnostic questions. A Kruskal-Wallis (Chi-Square Approximation) test was used to 
assess whether consumers significantly differentiated between images for the l 
statements e. g. `shape naturalness'. 
3.3 Study 1 Results 
3.3.1 Overall liking 
Analysis of variance revealed highly significant effects of coating colour (F(1,105) _ 
10.08, p<0.01) and shape naturalness (F(1,105) = 108.94, p<0.01) on the consumer's 
liking score. The darker products were preferred over the lighter and the natural 
products over the unnatural products. Note also that there was a trend for these effect. 
to change after the presentation of diagnostic questions. Of the total Variability in 
liking due to design factors, the proportional main effects of coating colour, shape 
naturalness and inter-product variability were: - 
Shape Naturalness 87c'ß 
Coating Colour 
Inter-Product Variability 1`ý (remaining 4( due to effect interaction,, ) 
6ý 
The dominance of shape is also apparent from its impact on mean liking scores: - 
Coating Colour Mean liking score 
(for all variants with same Coating Colour) 
Dark 3.99 3 
------ Pale 3.81 '' -- -- ---- 
ýlilLi iii IcuId iii luiiuý !! Iditut: ý . i_iulit. iiýl . lilId! d L: 
Shape Naturalness Mean liking score 
(for all variants with same Shape Naturalness) 
Natural 1 4.54 a 
Unnatural 3.26 b 
Jillcrcul IýIIcr iu ýýýluiiui iii ft Ic .. iLinliLjii1 ýliIi 1 IiLý 
Table 3.2 Mean liking scores for all presentation of images before and after 
diagnostics 
Therefore, although both significant, the influence of shape was far greater than that 
of coating colour. 
The liking scores provided after having answered the diagnostic attribute questions 
showed an exaggerated influence of shape naturalness, with the preference for more 
natural shape products significantly higher (F(1,117)= 18.8 l, p<0.01) than when 
measured before diagnostics (Table 3.3). In contrast to shape naturalness, there was a 
slight (and barely significant, F(1,1 17) = 3.10, p=0.078) decrease in the influence of 
coating colour on consumer's liking scores after diagnostic questions, to the extent 
that coating colour no longer had a significant influence on preference. 
Liking scores before Liking scores after 
diagnostics diagnostics 
Natural 4.37 a 4.71 C 
Unnatural 1 3.37 3.15 n 
Liking scores before Liking scores after 
diagnostics diagnostics 
Dark 
Pale 
1". 
J' 
a 
(IIIIICýIII ýlllll IIILII JIC\'ICIllllLdlll 
JIU ICIk 
LSD=0.183 
3.97 .1 
390 a. t' 
Table 3.3 Mean liking scores for presentation of images before or after 
diagnostics 
This trend is congruent with an impact of diagnostic questions on the evaluation 
process, as reported by Wilson and Schooler 1991 and Wilson et al. 1993). 
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3.3.2 Liking Score Reliability 
Note however, that despite the trend for diagnostics to influence consumer evaluation. 
liking score reliability was remarkably good. Individual ANOVAs found a significant 
discrimination (a = 0.10) of images across the two scoring sessions (before and after 
diagnostics) for 80 of the 100 consumers. 
3.3.3 Internal Preference Map 
An internal preference map was generated from the consumer's first set of liking 
scores (before answering diagnostic questions). See Figure 3.1 below. 
1.0 
0.5 
N 
0.0 
J05 
-1A 
-1.0 -0.5 0.0 0.5 
Preference Dimenelon 1 (44.7%) 
Pale Unnatural 
X72. X 15. X38 
Dark Unnatural 
L312. LSS. L78 
Pale Natural 
R52. R75. R18 
Dark Natural 
F12. F35, F58 
1.0 
For cl; irit\ the product Iahclk (e. g. \72. X 15. \. IS) and their relative ro'IUon on the map are 
replicated in this, 'quadrant hew'. Product lahel: on the map are difficult to view due toi the high 
level of : upcrlnlpo<1tion for pro ducts with diIterent levek of inter-product variabilit\ 
Figure 3.1 Internal Preference slap 
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Preference mapping is a form of multidimensional scaling in which all consumer 
preferences are represented (Carroll 1972). Internal preference mapping is based 
solely on the preference scores provided by consumers. Preference mapping uses a 
multidimensional algorithm where scores for products are not averaged over 
consumers, but instead each individual is represented on the neap (Andani & `lacFie. 
2000) by a vector. 
Each vector (the radiating lines from the centre of Figure 3.1) represents the 
preference pattern for an individual consumer. The vector direction indicates 
increasing preference for the different product types. The direct SAS software output 
has been shown in Figure 3.1 (rather than a stylised / simplified version) to indicate 
the spread / segmentation of preferences among the consumers in this study. 
The first two internal preference map dimensions accounted for 77% of variability in 
consumer liking for the product images. The `quadrant box' beneath the map 
illustrates the arrangement of images within this space and, together with the 
consumer's liking vectors, demonstrates the majority of consumers preferred the more 
natural shape and were influenced to a lesser extent by the coating colour. 
From the map, it is also clear that inter-product variability did not influence consumer 
liking, i. e. image positions for the 3 levels of variability were superimposed (e. g. R52, 
R75, R 18). Note however, that despite the clear overall preference for natural (and to 
some extent Dark Natural) products, there are minority consumer segments who 
prefer the pale (unnatural or natural shape) or unnatural shape (pale or dark) products. 
3.3.4 Diagnostic attributes for exemplar set of images 
Perception of shape naturalness, coating colour and inter-product variability were all 
sueeessfully manipulated by the computer simulated images (p<O. OO I ). 
Image type Naturalness Score 
Pale. Natural. Short Fat / Short Fat 5.45 
Pale. Unnatural. Short Fat / Long Thin 3.17 
Dark. Natural. Short Fat / Long Thin 5.85 h 
Daurk. Unnatural. Long Thin / Long Thin 3.23 " 
JJIII. '1. 'lll 
1, . 11: I Illýllý, ii 'I: IIIIIL 111 
F(3.102) = 48.08. p<0.01 LSD= 0.57 
71 
märe ype oaýng Tkness 
Pale, Natural. Short Fat / Short Fat 3.80 
Pale. Unnatural. Short Fat / Long Thin 3.15 
Dark, Natural, Short Fat / Long Thin 6.25 
Dark. Unnatural, Long Thin / Long Thin 6.27 
F(3.102) = 134.52. p<0.01 LSD=0.39 
Image type Similarity of Shape 
Pale, Natural, Short Fat / Short Fat 6.50 
Pale, Unnatural, Short Fat / Long Thin 5.70 b 
Dark, Natural, Short Fat / Long Thin 4.89 a 
Dark, Unnatural, Long Thin / Long Thin 7.? 1 
(I111CICIII IdIIýr iudllLJLt:, , iduIlftJul kill 1 :1 
F(3.102) = 28.98. p<0.01 LSD = 0.52 
Table 3.4 Mean consumer perception of computer simulated images 
Unfortunately there was also an unintended significant difference for portion 
thickness. The natural images were perceived to be thicker than the unnatural images. 
Although significant the size of the difference was small (average difference of 0.57). 
There was no significant difference (F(3,102) = 1.66, ns) in the consumer's perception 
of portion size. 
Image type Portion Thickness 
Pale. Natural, Short Fat / Short Fat 5.59 h 
Pale, Unnatural, Short Fat / Long Thin 4.90 
Dark, Natural, Short Fat / Long Thin 5.61 
Dark, Unnatural, Long Thin / Long Thin 5.17 a 
iJI II L'I CIII IL'I IL'I 111LI1i Ilis "1 C11111CAIll LII ll C'I LI IL ,: 
F(3.102)= 10.93. p<0.01 LSD=0.29 
Table 3.5 Mean portion thickness scores for exemplar images 
Therefore the intended experimental manipulation was only partially successful as 
perceived portion thickness (unintentionally) differed between shapes. 
3.3.5 Belief statements 
Highly si`gniticant differences (p > CHISQ = 0.0001 unless stated otherwise) were 
found in the consumer's association of statements with the four 'exemplar' images 
(Table 3.6). This indicated that not only did consumers perceive the images to he 
visually different, but that these visual differences cued expectations of product 
quality. In comparison to the unnatural shape products. the natural shape products 
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were rated as more nutritious and healthy, having a more succulent taste and a better 
quality fish with a good flaky texture. 
There was also significant evidence (p > CHISQ = 0.025) that the natural shape 
products were more highly associated with a coating that will be 'nice and crisp'. 
Natural shape products were also rated higher than unnatural products as a 'good 
everyday meal'. In comparison with unnatural shape products. the natural shape 
products were also considered to be `Thicker and chunkier than most fish products'. 
However note that the association between naturalness and chunkiness may have been 
confounded by the perceived visual difference in portion thickness between natural 
and unnatural shape images (as indicated by the diagnostic questions). 
Pale Natural 
Short Fat / Short 
Fat 
Dark Natural 
Short Fat / 
Long Thin 
Pale L nnatural 
Short Fat / 
Long Thin 
Dark Unnatural 
Long Thin / 
Long Thin 
Thicker and 
chunkier 
3.6' 3.7 1.8 
Nutritious and 
healthy 
3.7 3.6 3.2 
Succulent taste 3.5 3.4 2.9 2. 
Will be too dry 2.6 2.7 3.0 3.4 
Everyday meal 3.7 3.7 3.3 3.2 
Coating greasy 2.4 2.5 2.6 2.6 
Too highly 
processed 
9) 2.9 3.7 3.7 
Coating will be light 3.6 3.1 3.5 2.9 
Good flaky texture 3.5 3.4'' 2.7 
Contain skin & hones 2.5 2.6 2.5 2. ý 
Coating nice & 
crisp 
3.6 3.7 1.4 ý. 4 
Best quality fish 3.3'' 3.2 2.8 ý. 7 
. 
\_, recnirnt Scale: I= Visa orce Stro)n t\ to _ . 
\_rcL Stron_I\ 
different letter in sank row indicates . i_nilicant diltcrLncc 
Table 3.6 Mean scores for 'exemplar images' against the 12 belief statements 
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The unnatural shape images were significantly more closely associated with being 
`too dry' (particularly the dark unnatural product) and 'too highly processed'. 
Consumers also rated the coating of pale product images as 'lighter' (to eat) than the 
dark product images. 
There was no significant difference amongst the four images on coating 'greasiness' 
(p > CHISQ = 0.399) or likelihood for `containing skin and bones' (p > CHISQ = 
0.886). The latter point was reassuring as it indicated that the statement questions 
differentiated between image types and was not simply a halo effect of the most liked 
images. 
3.4 Study 2 Results 
Exploratory data analysis found two panellists failed to score all products and so they 
were excluded from the analyses. As for study 1, analysis of variance was used to 
determine whether the factors 'coating colour' &/or 'inter-product variability' had any 
effect on consumer preference, i. e. upon how consumers ranked and scored the 
images. Note that only the `natural shape' images were used in study 2. Analysis of 
variance was also used to test whether or not the effects of these factors changed after 
consumers had completed the diagnostic attribute questions. Session number and 
consumer ID (within session) were included in the models as additional sources of 
variation. 
3.4.1 Overall Liking Scores 
On first presentation of the images (before specific attribute questions) there was a 
significant effect (F(1,102) = 63.71, p<0.01) of coating colour on liking: - 
Liking Score 
(higher = more liked) 
Dark 4.73 s 
" Pale 3.7 3 
Table 3.7 Mean liking scores for all dark versus all pale images 
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For the first presentation of images, there was no significant effect of inter-product 
variability on consumer liking (F(2,101) = 1.08. ns). However, analysis of variance 
(Table 3.8) on liking scores before and after the specific attribute questions, not only 
confirmed a highly significant effect of coating colour (F(1,108) = 108.64. p<0.01) 
but now also indicated an effect (F(2,107) = 2.55, p<0.1) of inter-product variability 
(4.38 vs. 4.16 & 4.19). 
There was no evidence for a difference in liking score between the short-fat/short-fat 
and long-thin/long-thin images (4.16 v 4.19). 
core 
oating Colour Dark 4 . 70 
a 
Pale 3.79 n 
Inter-Product Both short-fat 4.16 a 
Variability Both long-thin 4.19 a 
Short-fat & long-thin 4.38 b 
---------- --------- --- Jlillerent letter kill sank hall of Iahlci indicates signiliiant Jitterenre 
Table 3.8 Effect of main factors on liking score (before and after attribute scoring) 
In contrast to study 1 there was no evidence that diagnostic questions influenced 
consumer liking scores (F(l , 108)= 
0.20, ns). In study 1, asking about shape 
naturalness within the diagnostic set appeared to subsequently increase scores for 
natural products and reduce the impact of coating colour. This was not observed in 
study 2. Mean scores for each image, before and after diagnostic questions are shown 
in Table 3.10. 
Dark short-tiat/lon-thin F12 
Dark short-fat/short-fat F35 
Dark long-thin/long-thin F58 
va I. - cngýrr_I 1rlc rldi rI_. -. ti 
Table ;. 10 Effect of diagnostic questions on liking 
diagnostics 
4.80 
4.83 
155 
Di nostirs 
4.77 
4.66 
4.59 
1 (lfi 
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However, note that there is less opportunity for an impact of diagnostic questions in 
study 2 because inter-product variability does not significantl} impact on consumer 
liking on first presentation of the images. and so cannot have its impact further 
reduced ! 
The significant impact of inter-product variability found for all liking scores but not 
for those before diagnostic questions, is therefore likely to be due to increased power 
(more data) rather than any influence of the diagnostic questions on liking. 
Of the variability in liking due to the design factors, the main effects of coating colour 
and inter-product variability represented the following proportions: - 
Coating Colour 
Inter-Product Variability 
93% 
3% (remaining 4ýIc due to effect interaction) 
Therefore the low impact of inter-product variability observed in study I was 
confirmed. 
3.4.2 Diagnostic attributes for `exemplar set' of images 
Of the six diagnostic attributes, only those related to the intended manipulations, 
coating colour & inter-product variability, were significant (F(3,103) = 169.91, p< 
0.01 and F(3,103) = 13.51, p<0.01). 
n Code Similarity of Shape Coating Darkness 
Dark short-fat/long-thin F12 5.55 a 6.09 
Dark long-thin/long-thin F58 6.39 6.13 
b 
Pale short-fat/long-thin R52 5.14 a 3.45 a - ---- -------------- Pale short-fat/short-fat R75 6.39 b 3.57 a 
dilly I1t k'lla 111: aiiie column indik: at, s 
Table 3.10 Mean attribute scores for similarity of shape and coating darkness 
Therefore the use of computer simulated images proved a successful approach to 
manipulate perception of coating colour and inter-product variability (as measured by 
similarity of shape & coating darkness) without influencing perception of portion 
thickness or portion size (F(3.103) = 2.47, ns. F(3.103) _ 2.06, ns). 
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3.4.3 Belief Statements 
A Kruskal-Wallis test was performed on each statement to test for significant 
differences between products. As in study 1 consumers rated the pale images (R521. 
R75) significantly higher (p > CHISQ = 0.0009) on the statement The coating will he 
light'. However in contrast to study 1 the dark images (F12. F58) were significantly 
higher on the statement The coating will be nice and crisp' (p > CHISQ = 0.0001). In 
study I the natural shapes were rated higher than the unnatural shapes on the 
statement the coating will be nice and crisp', regardless of coating colour. 
Therefore the removal of shape naturalness as a factor in study 2 has revealed coating 
colour an alternative (but presumably weaker) cue for coating crispness. Consumers 
rated the products similarly for all the other statements: mean ., core: are shown 
in 
Table 3.11 
Pale 
Short Fat / Short 
Fat 
Dark 
Short Fat / 
Long Thin 
Pale 
Short Fat / 
Long Thin 
Dark 
Long Thin / 
Long Thin 
Thicker and chunkier 3.? 3.2 
Nutritious and 
healthy 
3.6 3.6 3.5 3.5 
Succulent taste 3.5 3.6 1.5 3.4 
Will he too dry 2.4 2.7 2.6 2.8 
Everyday meal 3.6 3.6 3.5 3.0 
Coating creasy 2.8 2.7 2.8 2.7 
Too highly processed 3.0 3.0 3.1 3.2 
Coating will be light 3.5 3.2 3.5 3.1 
Good flaky texture 3.5 ;. ý 3.5 3.6 
Contain skin & bones 2.5 2.4 2.4 2.4 
Coating nice & 
crisp 
3.3 3.8 3.4 .' 3.7 
Rest quality fish 3.4 3.4 3.4 3.3 
. 
\"r\' me nt sLalc: I=I )ia, iý_rcc 'lron', l\ to 
different letter in same row indicates significant difference 
Table 3.11 Mean scores for 'exemplar images' against the 12 belief statements 
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Images significantly differed on only two statements. compared with significant 
differences between images on 10 statements in study 1 "here the natural / unnatural 
factor was included. 
It is reassuring that the statement associations differ between studies ( and 2. 
indicating that the image-statement associations represent consumer perceptions and 
are not just the result of halo effects from overall liking. 
3.5 Discussion 
The Repertory Grid and Generalised Procrustes approach applied in Chapter _' 
identified a consensus dimension that linked consumer perception of coated products 
with overall liking. This dimension was related to coating colour and shape 
naturalness, which co-varied for the product set used. A second dimension, related to 
inter-product variability, was found to be unrelated to consumer liking. 
Computer simulated images have been used here to `unravel' the impact of 
appearance attributes that co-varied in the commercial sample set used for Repertory 
Grid analysis. The first study assessed consumer expectations for 12 computer- 
. simulated 
images varying in 3 factors: shape naturalness, coating colour and inter- 
product variability. The second study used half the original image set, focusing on just 
coating colour and inter-product variability. 
Efficacy of computer simulated images: 
The use of computer simulated images to independently vary product appearance 
attributes was effective. Diagnostic questions demonstrated a high lc%cl of success for 
manipulation of (consumer perceived) shape naturalness, coating colour and inter- 
product variability by the images. 
There were some concerns about the range between high and low level., which 
differed het%\ccn factors. Coating darkness had a slightl\ wider range than shape 
naturalness and both had a much larger range than inter-product variabilit\. Further 
work is required to determine the extent to which consumer perceptions are 
7ý 
determined by the range of each factor presented. Note. howe% er that the Target range 
in this case (coating darkness) was not the most influential 
Unfortunately consumers also perceived the images to differ h) a factor that ýý a" not 
part of the experiment design; portion thickness, and the natural shape images ý\ cre 
perceived to be thicker than the unnatural shape images, although the difference ýt as 
small. 
Overall liking: 
Coating colour and shape naturalness both significantly influenced the consumers' 
liking. For the majority of consumers. darker products were preferred m er paler 
products and natural shape products preferred over unnatural shape products. The 
influence of shape naturalness was far greater than that of coating colour. Inter- 
product variability had relatively little to no influence on consumer liking. 
Influence of diagnostic questions: 
Consumer liking scores were found to change (in study 1) after the presentation of 
diagnostic questions, in concordance with the findings of Wilson et al (1993). The 
influence of shape naturalness increased and there was a decrease in the influence of 
coating colour on consumers' liking scores after diagnostic questions. Indeed, coating 
colour no longer had a significant influence on liking scores after the presentation of 
diagnostic questions. 
This indicates the potential of diagnostic questions to exaggerate the influence of 
dominant factors at the detriment of more subtle factors. Although this was a weak 
test on the influence of diagnostic questions, it does suggest diagnostics should be 
omitted for studies aimed at identifying factors drive ing consumer liking. 
Image associations: 
Consumers had strong associations with each image t% he, indicating that appearance 
attributes cued expectations of product quality. For example. a natural shape cued 
expectations of a more nutritious product made from better quality fish. In contrast an 
unnatural shape cued expectations of a product that would be o% er-proce,,,, cd with a 
dry texture. Coating colour cued expectation,, of how light' the product ký ould be to 
eat. 
It was reassuring that different appearance attributes led to different expectations and 
that some attributes had no impact on expectations. This indicates that consumer 
responses were not merely driven by 'halo' effects (where overall liking for a product 
results in it being scored better on all attributes assessed), and so the approach can be 
used to measure the importance of appearance attributes. 
In study 2 the shape naturalness factor was removed from the experiment design. 
resulting in much lower consumer discrimination between images against the belief 
statements; only two belief statements significantly differentiated between images in 
study 2 compared with ten in study 1. This indicated a dominance of shape 
naturalness on consumer expectations relative to the other appearance attributes 
(coating colour and inter-product variability). 
Recommendation for computer simulated image studies: 
A flaw in this work was that consumer diagnostic check of the images was run within 
the main study (due to budget limitations). A recommendation for computer simulated 
image studies is that two stages are used. The first stage should focus on optimisation 
of an image set (to meet the study purposes) with one group of consumers, in order to 
check successful manipulation of appearance attributes and highlight the need for 
image modification, e. g. to remove variation of attributes not in the experimental 
design. The second stage can then use the optimised set of images to test the influence 
of the modified attributes on liking / expectations using a different group of 
consumers. 
Note that a perfect balance of ranges for all factors is not necessarily the optimum 
design. For example, a '2 point' difference may be sensible for one appearance 
attribute but represent an unrealistic product set for another. Ideally the range should 
represent 'real life'. i. e. the arena in which the results from the study w1 ill be applied. 
For example. in this stud) inter-product variability has 'real life' limitations. as ver\ 
irregular pieces would pro c too difficult and costly to manufacture and package. In 
addition to practical constraints (e. g. processing. economic) on attribute range. the 
ýi) 
credibility of images to consumers should also be considered. This can be illu trated 
by considering extremes of coating colour; totally black or totally ýý hite coatings ju t 
don't exist in 'real life' and would not be credible to a consumer. Two major 
constraints are therefore recommended in the design of stimuli for this t\pe of study: 
practical probability & consumer credibility. 
Therefore, although the use of computer simulated images can help unraN cl the 
influence of product attributes on consumer liking, the product set should also be 
constrained by practical and credible boundaries for the study results to ha\ e 'real 
life' applicability. The extent to which different ranges within these boundaries could 
influence the apparent importance of each factor should also be explored to a\ old 
self-fulfilling experiment hypotheses; e. g. where colour is expected to have little 
impact, is given a small range within the product set used for the study, and then 
unsurprisingly, is found to have little impact on consumers ! 
Food choice framework: 
These studies have shown great similarity between consumer expectations / liking of 
coated fish products and that these expectations are based on product appearance 
attributes. In terms of the Food Choice Framework this infers that consumers have 
very similar `templates', as demonstrated by the similar liking pattern observed via 
internal preference mapping. However, note that (as proposed by Kelly's 
commonality and individuality corollaries), the large degree of consensus amongst 
consumers co-exists with a degree of individual idiosyncrasy, as preferences are not 
identical for all consumers. Indeed a few consumers have preferences in an opposite 
direction to the majority. 
It is also apparent that the influence of appearance attributes within the consumer 
template is dependent on the product set experienced, e. g. the greater impact of 
coatinLy colour when shape naturalness is removed (study 2 c/f study l ). 
The link betwecn consumer template and consumer use of the product has not been 
explored in this study.. key issue is whether the weaker appearance attributes (e. ``. 
coating colour c/f shape naturalness) \\ ill influence consumer perception of the 
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product during consumption. This issue is addressed in Chapter 4 by presenting 
frozen coated fish products with deliberately manipulated coating colour appearance 
to consumers, to assess whether this influences perception when eating a subsequent 
cooked product. 
Also, although we have shown here that consumers have similar templates, it is 
possible that the impact of a template on product perception is moderated by 
characteristics of each individual's `psychological core'. One such characteristic is the 
level of `private body consciousness'; i. e. the extent to which a consumer is self- 
aware of their body's sensory experiences. The studies in Chapter 4 will also explore 
whether some consumers (with low private body consciousness) are more susceptible 
to expectation effects from their perceptual templates than others. 
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Chapter 4: Appearance Expectation Effects 
Expectancy-Value 
`broadening out' Chapter 5 of fish vs. other frozen 
products & 
Chapter 2 its influence on purchase 
Chapter 3 
Conjoint Analysis Appearance Expectations 
using computer simulated of fish products 
images and their influence on 
of fish products product liking after eating 
epertory Grid Analysis 
on commercial 
fish products 
& package appearance 'tunnelling down' 
4 
Study l HStudy 21 Study 3 
4.1 Introduction 
Although marketers have practised the art of generating positive expectations of product 
performance through advertising and packaging for many decades, there is little quantified 
knowledge of how consumer expectations change during the food choice & consumption 
process. 
Shop 
Expectations of product liking are likely to result from the interaction / 
ýý combination of expectations from several stages of the food choice & 
R''t"d I consumption process. 
Yet most studies have focused on the brand (e. g. Hoyer & Brown 1990) and 
product type / label (Tuorila et al, 1994) and to a much lesser extent on 
packaging (Earthey 1997, Stokes 1985). 
1'rß" -u sý" 
Product 
Other key stages in the process, such as pre-use (e. g. frozen) product 
ý, ýý, ýýuý, ý 
(e. g. cooked) product appearance, have been 
house 
appearance and in-use 
relatively neglected. 
I'cri co ion 
Of Quality 
S1 
i 
From the studies described in Chapter 3 we have shown consumers use similar perceptual 
templates when assessing frozen coated fish products, but to -vý hat c\tent do the, c perceptual 
templates influence their evaluation of a cooked product after eating. i. e. host important i' 
frozen appearance? 
Also, to what extent is the influence of a consumer's perceptual template moderated b\ their 
psychological character; are some people more susceptible to appearance expectation effects 
than others? Jaeger et al (1998) found consumers with high 'private body consciousness 
(PBC, Miller et al 1981) based their preference ratings on a higher number of senor` 
attributes. High-PBC consumers may therefore be less susceptible to appearance expectation 
effects resulting from manipulation of a single sensory attribute. 
Here, a series of three studies is reported, probing the effects of a frozen product appearance 
attribute (coating darkness) and a cooked product appearance attribute (coating intactness) on 
consumer liking scores after consumption. To avoid the problems associated with using 
commercially available products (poor attribute control & independence) only one product 
type was used. This product was deliberately manipulated to achieve controlled variation of 
the target frozen or cooked appearance attribute. The key aims were: - 
" To explore the potential interaction and relative impact of expectations from two stages 
(frozen & cooked appearance) on final product liking scores 
" To evaluate whether consumers differ in their susceptibility to appearance expectation 
effects. 
4.2 Materials and Methods 
4.2.1 Consumers 
Three sets of consumers attended sessions on separate days in the Banqueting Suite. Derby 
(UK). All consumers w ere from the local area. Quotas w ere similar across all studies. avcragc 
figures are sho" n below (Table 4.1) as an indication of the consumer profile. 
All consumers were regular users of frozen coated fish products 
'ý 
Social Class Age Working Status 
AB CI C2 DE 18/24 25/34 35/44 45/54 55/64 Full Part Nonc 
10% 26% 24% 40% 9% 24% 42% 23% 2% 15% 2V -c 57% 
Adults in Household Children in Household 
2 3 4 5+ 0 1 2 3 4 
19% 57% 18 17, r 51Ic 1°7c 12% 231% 317 7(7c 5rc 3`ý 
Life Stage 
married / 
with partner 
single separated / divorced / 
widowed 
73% 127 1517c 
Table 4.1 Consumer profile for studies 
88% of consumers owned a microwave. 
53% had a separate freezer. 
64% had a fridge/freezer 
3%% had a fridge with a freezer compartment 
4.2.2 Stimulus and Equipment 
Consumers sat at separate tables, illuminated by a table top daylight lamp. 
Birds Eye Walls crisp crunch crumb cod steaks (6008.6 in a pack) were used as the product 
material in all three studies. A single batch of product was obtained by Marketing & Leisure 
Services Ltd. (Olney. Bedfordshire) for each of the three studies, to minimise product 
variation. 
Products were cooked by rotation following a standard regime in a commercial fan oven. 
Cooked and frozen products were served to consumers on plain white china plates. 
Mineral water and plain crackers were provided for consumers to cleanse their mouths before 
tastings of the cooked products. 
Frozen products were manipulated to appear more appealing by increasing the coating 
darkness. This was achieved by freezing the standard product to -40 °C, then trv ing it in 
shallow oil (1 :, -; 0 °C) for 60 , cconds and 
immediately blast freezing to -ZO T. This process 
hi-o\\ tied the product surface ww ithout defrosting the fish core. 
`l 
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Cooked products were manipulated (by a colleague who was unaware of the experiment 
design) to appear less appealing by gentle tearing of the coating, by hand, after cooking. 
Therefore there were two frozen product formats and two cooked product formats images in 
Appendix 4.1 & 4.2): - 
Frozen Appealing = standard frozen product with darker coating C 
Frozen Unappealing = standard frozen product 
Cooked Appealing = standard cooked product 
Cooked Unappealing = standard cooked product with torn coating 
A similar questionnaire format was used in all three studies. Consumers were first asked to 
score the sample on a0 to 10 point liking scale (dislike extremely to like extremely) and then 
provided a free text box for written comments about the sample. Dummy sheets were added 
to the questionnaire to prevent consumers' realising which was the last sample, as the 
positive anticipation of the task finishing may have predisposed consumers to report an 
increased liking for the last product. Although a free text box was provided for consumers to 
make verbal comments, there were no consistent trends and so this data has not been 
considered further. 
Consumers were instructed to cut the cooked products in half across the centre and then cut a 
piece off to taste. The `tearing' of the cooked product, to create the 'unappealing' 
manipulation, was restricted to the product ends (see right hand product below). Therefore 
the piece removed by consumers from the 'unappealing' cooked product was in the same 
state as that removed by consumers from the `appealing' cooked product (left hand product 
below), because 'tears' were not created in the middle portion. 
=now 
=mom 
m«mmm 
»MMUM MMM m mm vw- 
Figure 4.1 portion of product eaten by consumer 
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After tasting all samples the subjects were asked to complete a five question -Private Body 
Consciousness' scale (Miller et al, 1981). 
In these studies, no packaging or brand information was provided. Further studies could 
explore the interaction of expectations formed at brand and product level. 
4.3 Protocol, Analysis and Results 
4.3.1 Study 1: Cascading interaction of frozen and cooked product appearance 
expectations 
This study explored the relative impact of expectations at two stages of the food choice & 
consumption process (frozen product and cooked product appearance) on final product liking 
after consumption. 
Using a within-subject design, balanced for order of presentation, 58 subjects (over 4 
sessions) were shown frozen coated fish products and asked to rate their expected liking on 
consumption. The subjects were then presented with the cooked product and again asked to 
rate their expected liking before eating. Finally the consumers were asked to eat the product 
and rate it for liking. Each consumer saw ten products; a dummy and then a control (both were 
duplicates of the appealing cooked product), followed by all four combinations of frozen 
(appealing / unappealing) and cooked (appealing/unappealing) products. The order of these last 
four frozen-cooked pairs of product combinations (3&4,5&6,7&8,9&10 in Table 4.2) was 
balanced over the four sessions. 
Session Cooked Frozen / Cooked pairs Number 
Of dummy & 
control 
rt pair 2'x' pair 3r' pair 4"' pair Consumers 
1 2 34 56 78 9 10 
1 A A AU AA UU UA 15 
2 A A UU AU UA AA 15 
3 A A UA UU AA AU 12 
4 A A AA UA AU UU 16 
I st letter of pair= frozen manipulation. 2nd letter = cooked manipulation 
A=appealing, U=unappealing 
e. g. AU = an appealing frozen product followed by an unappealing cooked product 
Table 4.2 Product presentation for first appearance expectation study 
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In all cases the consumers actually received the same type of cooked product to eat (BEW 
crisp crunch crumb cod steaks). So any differences in the final `liking score on eating' are 
due to the expectations generated by the frozen and cooked product appearance. Product 
order was assigned to the sessions as a Latin Square, balanced for order and carryover effects. 
The `pairs' of frozen and then cooked products were presented close in time to give consumers 
the impression that they were connected i. e. that the cooked product was a `cooked' version of 
the frozen product they had just seen. 
Key hypotheses were: - 
Hypothesis 1 a: The darker frozen coatings will generate more positive 
consumer expectations of liking 
Hypothesis lb: The more intact (less torn) cooked coatings will generate more positive 
consumer expectations of liking 
Hypothesis I c: Consumer liking scores after eating will differ depending on 
the expectations of liking formed from the preceding frozen 
and cooked products presented. 
Hypothesis Id: Expectations from the cooked coating appearance will have 
greater influence (c/f expectations from frozen product 
appearance) on perceived liking after eating. Such that 
receiving an appealing frozen product followed by an 
unappealing cooked product will lead to a lower liking score 
than receiving an unappealing frozen product followed by an 
appealing cooked product (due to temporal proximity & 
consumption relevance effects). 
Hypothesis le: Consumers lower in Private Body Consciousness [PBC] will be 
more influenced by appearance expectations than those higher in PBC 
[because high PBC are more aware of the sensory similarity of 
products consumed]. 
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Study 1 analysis: 
One consumer gave all products a score of 10 and was excluded from the analy. is. 
Did the manipulation of frozen product appearance influence consumer expectations ? 
Analysis of variance on liking of appearance scores for frozen products revealed a significant 
difference between unappealing and appealing-looking products (F(l. 164) = 84.26, p<0. (X) 1. 
HIa supported). However the difference observed did depend on the order of presentation 
(F(3,164) = 3.23, p<0.05). i. e. there was a significant interaction between expected liking from 
frozen appearance and position in the presentation order :- 
Order 
Frozen appearance 3 5 7 9 
Appealing 7.49" 6.99" 6.89" 5.81 
Unappealing 5.18a 4.96' 4.51 a 5.33" 
different letter indicates significant difference 
[refer to table 4.2 for explanation of product presentation order] 
Table 4.3 Effect of frozen appearance on consumer expectation of liking 
Expected liking for the appealing frozen product was significantly greater (p<0.05) than the 
unappealing frozen product at all order positions except the last (5.81 vs 5.33). Also, the 
expected liking score for the last appealing frozen product was significantly lower than for the 
first appealing product (5.81 < 749). The expected liking scores for the unappealing frozen 
products are not significantly different from each other (p>0.05). These means were adjusted for 
the other terms included in the model; session and consumer. 
This analysis indicated that the experimental manipulation had initially been effective, as there 
was a clear difference between consumer's expectations from the appealing and unappealing, 
products for all but the last order position. 
Ho, vtiwev-er, it was also apparent that consumer's expectations were not constant throughout the 
study. This may have been due to the confusing influence of consumers becoming aware that 
unappealing frozen products sometimes lead to appealing cooked products and appealing frozen 
products can lead to unappealing cooked products. 
INO 
Did the manipulation of cooked product appearance influence consumer expectations ? 
Both the expected liking (from cooked product appearance) and actual score upon tasting were 
analysed. Expected liking scores showed a clear difference between appealing and unappealing- 
looking cooked products (F(1,167) = 47.77, p<0.001, H1b supported). 
Cooked appearance Expected liking 
Appealing 7.006 
Unappealing 5.62' 
Table 4.4 Effect of cooked appearance on consumer expectation of liking 
In contrast to the frozen product expectations, there was no order effect, but there ww as an 
indication that expected liking from the cooked product appearance was influenced by the 
appearance of preceding frozen product. There appeared to be an additive relationship between 
expectations formed from the frozen product appearance and those from the cooked product 
appearance. Expectations of the cooked product were significantly lower (p < 0.01) when 
preceded by the unappealing frozen product; an example of a cascading expectation effect. 
Preceding frozen product Expected liking from cooked 
appearance product appearance 
(mean of appealing & 
unappealing) 
Appealing frozen 6.57" 
Unappealing frozen 6.04a 
F(1.1671=6.85. p<0.01 
Table 4.5 Effect of frozen appearance on consumer expectation of liking from cooked 
appearance 
The four combinations of frozen and cooked appearance clearly demonstrate a cascading 
expectation effect (other factors included in the model are session and consumers within 
session). 
Frozen product 
appearance 
Cooked product 
appearance 
Expected liking from 
cooked product 
(adjusted mean) 
Appealing Appealing 7.17" 
Appealing Unappealing 5.97h 
Unappealing Appealing 6.84c 
Una appealing Una aline x. 26' 
l. SD = U.: N6. ditterent letter indicates siýzniticant ditterence 
F(3.167)= 18.60. p<0.001 
Table 4.6 Effect of frozen appearance on consumer expectation of liking from cooked 
appearance - cascading expectations 
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Did consumer expectations influence their liking scores of the product after eating 
L)cýpite the strong influence of product appearance on consumer expectations. the four treatment 
combinations (UU, LA. AU, AA) had no significant effect on liking ; cores after eating. 
Adjusted means were as follows: 
Frozen product 
appearance 
Cooked product 
appearance 
Actual liking after 
eating cooked product 
(a(tjusted mean) 
Appealing appealing 6.29 
Appealing Unappealing 6.38 
Unappealing appealing 6.2-I. 
Unappealing unappealing 5.73 
LSD = 0.75 
F(1.165)= 1.22. ns 
Table 4.7 Effect of frozen and cooked appearance on actual liking after eating 
product 
The overall test for differences was not significant but examination of mean scores reveals that 
the unappealing frozen / unappealing cooked pair was directionally lower (but not statistically 
significant) from the other three product pairs. Other terms in the model were session, 
presentation order and consumers within session. 
Were there product presentation order effects ? 
Analysis of the six cooked products (dummy, control & four cooked products from the frozen- 
cooked product pairs, see Table -.. 2) showed a significant treatment effect (F(5.280) = 2.5. p< 
0.05). In particular note the difference between CD (dummy) and CC (control) in positions I. 
2. Adjusted means (for consumer and session effects) were: 
CD (dummy; appealing cooked) 
CC (control; appealing cooked) 
U (unappealing cooked) 
ULI (unappealing cooked) 
UA (appealing cooked) 
'A'A (appealing cooked) 
6.70 (position 1 only) 
5.57 (position 2 only) 
6.35 h. c 
5.71 a'h 
a. b. c 6 
. 22 6.31 a. b. c 
[different letters indicate siý, niticant difference. LSD = 0.76] 
This represents a large first order effect, i. e. the first product (an appealing cooked product) 
received a higher than expected score. It is interesting that in this analv: is. CC (alwa\s at 
position 2 performs ww orse than L 'A and AA (p < 0.10). despite these being 'identical product, ' 
(i. e. all appealing- cooked product). 
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Therefore in this study we appeared to hale a first and second position effect: a higher ý, corc 
than expected for the `appealing cooked' products at position 1 and a 1oýt er score than expected 
for the same product at position 2. 
There was no evidence that the measure of consumers' private body consciousness was related 
to the impact of appearance expectations on their liking of the product after consumption (H lc 
not supported). Note that Cohen and Cohen (1983) advised against creating categorical ' ariables 
(e. g. high and low PBC groups) because this often loses valuable information from the original 
data. In our analysis we compared PBC score for each individual directly with the strength of the 
expectation effect for that individual (r = -0.039, ns). 
4.3.2 Study 2: Independent influence of frozen and cooked product appearance 
expectations 
Study l demonstrated that the product manipulations had influenced consumer expectations 
of product liking but there was no evidence that these expectations subsequently influenced 
actual liking on eating. 
There were two concerns with the first study. Firstly that the study design was too complex 
and learning effects during the sample presentation were confounding the influence of 
expectations on liking scores after eating. Secondly that the `natural variability' of the 
product,, was overriding, the perhaps more `subtle' expectation effects. 
The second study used two groups of consumers to look at the influence of frozen product 
appearance alone and cooked product appearance alone on liking scores after eating. 
Therefore, rather than being presented with all four combinations of appealing / unappealing 
frozen / cooked manipulations, one group of consumers were presented with a manipulation 
of just the frozen product appearance. Another group of consumers was presented v ith a 
manipulation of just the cooked product appearance. The same manipulations of frozen and 
cooked product appearance were used as in stud\ 1. Expected liking ýv as not measured in this 
stud\, to further reduce the complexity- of the task. It w\ as assumed that the same consumei- 
c\peetations \'ould be induced by the manipulations as were clearl\ observed in : tud\ 1. 
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Cooked manipulation consumer group: 
For these consumers the appearance of the cooked product was manipulated but there %t a. " no 
exposure to frozen products. 43 consumers participated in this tud\. oxer 4 c,,,, ions. 
Consumers were presented with a dummy product. then a control product (CD. CC a.,, in stud} 
1) followed by two further cooked products; an appealing cooked product (CA) and an 
unappealing cooked product (CU). The order of presentation was balanced 5O: 5O. 
Hypothesis 2a: Expectations from the cooked coating appearance will influence 
perceived liking on eating. Consumers will give lower scores to 
unappealing-looking cooked products (c/f appealing-looking cooked 
products), despite the actual portion of product eaten being similar. 
Hypothesis 2b: Consumers with a higher PBC will be less affected by the 
expectation manipulation. 
Frozen manipulation consumer group: 
In this study, consumers were presented with a frozen product and asked to look at but not score 
it. A standard (appealing) cooked product was then presented and assessed by the consumer. The 
appearance of the frozen product was manipulated but the cooked product was always the same. 
The (-I- l) consumers were each given two cooked products; CD then CC (dummy and control) 
and then two `frozen-cooked' pairs. These pairs were 'AA'-, an appealing frozen product. 
followed by an appealing cooked product and `UA'; an unappealing frozen product followed by 
an appealing cooked product. The presentation of the two frozen-cooked product pairs was 
balanced for order effects. 
Hypothesis 2c: Expectations from the frozen coating appearance will influence 
perceived liking on eating. Consumers will give lower scores to 
cooked products preceded by an unappealing-looking frozen product (c/f 
appealing-looking frozen product). despite the actual portion of product 
eaten beine similar. 
Hypothesis 2d: Consumers \1 ith a higher PBC «ill be less affected b\ the 
c; spectation manipulation. 
lý ý 
Study 2 analysis: 
Cooked manipulation consumer group: analysis of variance revealed a significant effect of 
cooked product manipulations on liking scores after eating (F(1,125) = 16.1. p<0.001): CA and 
CU (H2a supported). 
CA (appealing cooked) = 7. Wb 
CU (unappealing cooked) = 5.28a 
Therefore the simpler design employed here (c/f study 1) demonstrated an effect of consumer 
expectations on liking scores. Liking scores on eating were assimilated in the direction of the 
expected liking from cooked product appearance. 
There was also a significant difference (p < 0.001) between the cooked dummy and control; CD 
and CC. The order effects observed in study I were repeated here. An increased score (c/f 
overall average) was found for the product in position I and lower score for the product in 
position 2. 
CD (appealing cooked, position 1) = 7.02b 
CC (appealing cooked, position 2) = 5.28a 
Note that the presentation position effects were as influential as the expectation effects ! There 
was no significant order effect between product positions 3 and 4 (CA & CU). 
As an indirect measure of susceptibility to expectation effects, the difference between scores 
awarded for CA and CU was calculated for each consumer, and plotted against the PBC 
measure. There was no evidence of any relationship between variability in liking scores and 
PBC (H2b not supported). 
Frozen manipulation consumer group: analysis of variance revealed no significant effect 
(F(1,119) = 0.315, ns) of the frozen appearance manipulation (AA; appealing cooked product 
preceded by appealing frozen, UA; appealing cooked product preceded by unappealing frozen). 
The mean scores were AA=6.48 and UA=6.21. Therefore manipulation of the frozen product 
appearance had no effect on the liking score of the cooked product on eating, when the cooked 
product is appealing (H2c not supported). 
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There was no evidence that the measure of consumers private body consciousness %%a,,, related to 
the impact of appearance expectations on their liking of the product after consumption (H2d not 
supported). 
As for the cooked manipulation above, there was a significant difference (p < 0.0S) bet,. ecn the 
cooked dummy and control products CD and CC with the product in position I (CD) being 
awarded much higher scores then CC in position ?: - 
CD (appealing cooked, position 1) actual liking = 
CC (appealing cooked, position 2) actual liking = 
6.90" 
5.68a 
In contrast to the cooked manipulation group data, there was also a significant difference (p < 
0.05) between the 3rd and 4th presentations of the cooked products (AA. UA). 
3rd presentation of cooked product = 5.78' 
4th presentation of cooked product = 6.91 h 
There is no obvious experimental explanation of this order effect, as consumers were 
unaware of the number of products to be tasted (blank questionnaires were included). 
However, there are some more fundamental explanations related to consumer interaction with 
the task: - 
Learned contrast effect: consumers presented with an appealing frozen product followed by 
an appealing cooked product, may have expected an unappealing cooked product when 
presented with an unappealing frozen product. HoNwwever, in this study the unappealing frozen 
product is followed by an appealing cooked product. This may lead to a contrast (rather than 
an assimilation) expectation effect: i. e. the product is scored higher because it is not as bad 
as expected'. This contrast effect would only occur when the unappealing frozen-appealing 
cooked product pair is the last presented. In contradiction to this explanation is that, in 
general, only assimilation effect, have been reported for these kinds of food manipulations 
(Deliza & NlacFie. 1996). Also note that w\ c ha\c no means to determine from the results of 
this study whether an assimilation or contrast expectation effect was occurring. 
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Task effect: an alternative explanation is the slightly artificial nature of the task. Consumer 
were presented with frozen products and asked to 'look at them & think how good the cooked 
product will be'. Consumers appeared uncomfortable/uneas` with staring at a froren product 
without the requirement to 'score' it or write comments. It i,, possible that consumers 
performed this task for the first frozen product presented but just ignored the request «hen 
the second product was presented. If so, the influence of the unappealing frozen product 
would have been greater when presented in the first frozen-cooked pair position 3; lowering 
the scores relative to being presented in the last frozen-cooked product pair. Another % ersion 
of this explanation is that the consumers' `unease' with the instruction to 'look at & think' 
about the first frozen product presented, indirectly lowered their assessment of the cooked 
product (an example of mood influencing evaluation as proposed by Bower, 1991 and 
observed by Gorn et al, 1993). This explanation assumes consumers felt less uneasy on 
presentation of the second frozen product. 
A `task effect' would not have been observed in study 1 as consumers had clear instructions 
to look at and score the frozen product. 
4.3.3 Study 3: Protective effect of frozen product appearance 
The first study provided directional (but not significant) evidence that consumer expectations 
formed from frozen and cooked product appearances influenced liking of the product after 
eating. The second study used a simplified design to show a significant effect of cooked (but 
not frozen) product appearance on liking of the product after eating. 
A third study was commissioned using a similar design to that in study 1. but focusing on 
only two of the frozen-cooked pairs. This study aimed to investigate whether one of the 
directional trends observed in study 1 could be demonstrated to be significant using a slightly 
simplified design and increased number of consumers. 
The directional trend , elected from study 1, for investigation in study Z. was that an 
appealing frozen product can counteract the negative impact (demonstrated in stud% 2) of an 
unappealing cooked product on liking of the product after eating. 
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Note that in study 2. when the cooked product presented is always of an appealing 
appearance. there was no evidence for a direct effect of expectations from the frozen product 
appearance on liking after eating the cooked product. Our intention in this stud% ' a, to 
confirm that frozen product appearance plays a greater role in 'counteracting' poor 
(unappealing) cooked product appearance than `overriding' good (appealing) cooked product 
appearance. 
Consumers were presented with frozen products, asked to score them for expected liking then 
presented with a `cooked version' of supposedly the same product. Note that, as in studies I&2. 
all cooked products presented were actually the same type: BEW crisp crunch crumb cod steaks. 
In this study. except for the dummy and control, all the cooked products were manipulated to be 
unappealing in appearance. The appearance of the frozen products was manipulated, as before. 
to appear either appealing or unappealing. Eighty-eight consumers were presented four cooked 
products in total. 
The first two products were identical; a dummy (CD) and then a control (CC). The consumers 
were then presented with an unappealing frozen product followed by an unappealing cooked 
product, UU, and an appealing frozen product followed by an unappealing cooked product, AU. 
These last two frozen-cooked product pairs were balanced for order effects. 
Hypothesis 3a: Expectations from the frozen coating appearance will influence 
perceived liking on eating. Consumers will give higher scores to 
the unappealing-looking cooked product when it is preceded by 
an appealing looking frozen product (c/f being preceded by an 
unappealing looking frozen product), despite the actual portion of 
product eaten being similar. 
Hypothesis 3b: Consumers with a higher PBC will be less affected by the 
expectation manipulation. 
Study 3 analysis: 
Analysis of variance found a significant effect (F( 1. y6) = 79.9. p<0.001) of the frozen 
manipulation on expected liking scores. Therefore. as in ýtudv 1. the manipulation of frozen 
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product coating appearance did lead to different expectations for product liking on eating (H la 
supported again). 
l; nappealing frozen expected liking 
Appealing frozen expected liking 
_ 4.5011 
= 6.58 
There was no significant order effect for the expected liking scores (F(1,86) = 1.750. ns ). 
Analysis of variance also revealed a significant difference (F(1,260) = 8.466, p<0.01) of L IL, 
and AU, frozen-cooked product pairs. on actual liking scores for the cooked products. This 
supports the hypothesis that expectations formed from the frozen appearance of products do 
influence the liking score of the cooked product after eating. 
UU (unappealing cooked preceded by unappealing frozen) 
AU (unappealing cooked preceded by appealing frozen) 
Therefore H3a was supported. 
actual liking = 5.63a 
actual liking = 6.56h 
There was no significant order effect (F(1,260) = 0.187, ns) between the last two frozen-cooked 
product pairs. Note that this is a very similar trend to that observed in study 1, where the 
respective actual liking scores were UUS"u"" I_5.73 and AU""' = 6.38. 
There was also a significant difference (p < 0.02) between the liking scores for CD (dummy) and 
CC (control). As observed in studies 1&2, the product in position 1 received a higher score 
than the same product in position 2. 
CD (Dummy) = 7.30h 
CC (Control) = 6.5 2" 
The difference in the liking scores awarded to the cooked products in the [U and AU frozen- 
cooked product pairs was calculated for each consumer. This difference ýý as plotted against the 
measure of PBC. There . \a,, no c% idence of a relationship between PBC and 
difference in liking 
scores (H 3b not supported). 
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4.4 Discussion 
Appearance expectation effects: 
Three studies have been completed, each designed to probe a particular aspect of cascading 
expectations from the appearance of frozen and cooked products. The first study found a strong 
influence of product appearance (both frozen and cooked) on consumer expectations. but no 
significant effect of expectations on liking scores after eating. However, there was an indication 
that the unappealing frozen / unappealing cooked pair was directionally lower (hut not 
statistically significant) from the other three product pairs. 
Also, it was noted that expected liking scores for unappealing and appealing-looking products 
was dependent on the order of presentation. The expected liking scores for appealing & 
unappealing product were more different at the start (7.40 vs 5.18) than at the end (5.81 vs 5.33) 
for the frozen-cooked pair presentation sequence. 
This indicated that although overall the manipulation had worked (expected liking higher for the 
`appealing appearance' condition), consumer's expectations were not constant throughout the 
study. This may have been due to the confusing influence of consumers becoming aware that 
unappealing frozen products sometimes lead to appealing cooked products and appealing frozen 
products sometimes lead to unappealing cooked products. That is, the consumer's expectations 
were modified during the study. The key data from study l is summarised below: - 
Frozen Appearance C 
L 
dark intact 
coating coating 
(6.80) (7.00) 
L 
dark torn 
coating coating 
(5.61) 
L 
Pate intact 
coating coating 
(4.99) 
pale torn 
coaling coating 
ooked Appearance 
L 
IL 
Liking Score 
after eating 
6.32 
6.24 
6.36 
5.73 
Figure 4.2 Summary of results from appearance expectation study 1 
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The second and third studies explored the indication from study 1 that better looking frozen 
products could 'insure' against variable (poorer) performance on cooking (compare 6.24 with 
5.73). In the second study the task complexity was reduced & the interaction of frozen / cooked 
appearance removed, to determine whether in a simpler context the appearance expectations 
would influence actual liking scores. Rather than presenting consumers with all four 
combinations of appealing / unappealing frozen & cooked manipulations, one group of 
consumers were presented with a manipulation of just the frozen product appearance. whilst 
another group of consumers were presented with a manipulation of just the cooked product 
appearance. To further reduce the complexity of the task expected liking was not measured in 
this study. 
The key data from study '-2 are summarised below: - 
Cooked manipulation only group 
Frozen manipulation only group 
Frozen Appearance 
dai k 
coating 
0111- 
Cooked Appearance Liking Score 
after eating 
intact 
L 
7.00 
coating 
loin 
coating 
L 
5.28 
Cooked Appearance Liking Score 
after eating 
intact 
coating 
IL 
6.48 
pale 
coating 
01110- intact 
coating 6.21 
Figure 4.3 Summary of results from appearance expectation study 2 
Using the simpler experiment design it was shown that consumers give significantly 
(p=0.0001) lower scores to unappealing-looking cooked products (5.28 c/f 7.01) for appealing- 
looking cooked products). despite the actual portion of product eaten being similar. That is. 
liking scores on eating were assimilated in the direction of the expected liking from product 
appearance. Study 2 found no significant difference (p=0.58) for an effect of frozen appearance 
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on liking scores for an appealing cooked product. This was also the case in study I "here the 
`directional' impact of frozen appearance only occurred for an 'unappealing' cooked product 
appearance. 
The third study built on the methodological issues discovered in study 1&2 to focus on the 
directional trends observed in study I that an appealing frozen product can counteract the 
negative impact (demonstrated in study 2) of an unappealing cooked product on liking of the 
product after eating. 
Indeed, study 3 found liking scores were significantly higher (p < 0.01) for the cooked product 
that was preceded by an appealing frozen product (c/f preceded by an unappealing frozen 
product). This supports the hypothesis that expectations formed from the frozen appearance of 
products influence the liking score of the cooked product after eating. 
The key data from study 3 are summarised below: - 
Frozen Appearance 
I dark coating (6.58) 
Cooked Appearance 
torn 
coating 
pale torn 
coating coating 
(4.50) 
IL 
I 
Liking Score 
after eating 
6.56 
5.63 
Figure 4.4 Summary of results from appearance expectation study 3 
In studies 1,2 & 3, there was no evidence of a relationship between PBC and difference in liking 
scores. Other researchers have found some impact of PBC on consumer preference formation. 
Solheim and Lawless (1996) found low PBC consumers were more influenced by verbal versus 
sensory information, when assessing reduced and regular fat cheese. Jaeger et al (1998) reported 
high PBC individuals base their preference ratings (for apples) on a higher number of sensory 
attributes. Note however that some research has found no conclusive impact of PBC on 
expectation effects. e. g. Bower & Turner (2001). 
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Indeed, none of the three studies reported here found an interaction between consumer': PBC 
and strength of the expectation effect observed. Therefore these studies provide no additional 
support for high PBC consumers' being less susceptible to expectation effects. or at least 
emphasise the context dependent nature of PBC effects. 
One explanation is that whereas other researchers provide the consumer with conflicting \ crhal 
and sensory information (e. g. a low fat label on a regular fat yoghurt). here ,ve have presented 
conflicting sensory information (frozen and cooked appearance vs. actual taste). It is possible 
that PBC only moderates expectation effects when these involve verbal (information)-sensor} 
conflict. Also, the visual treatment in these studies had a `framing' rather than conflicting role. 
i. e. the frozen appearance merely placed the cooked product in either a positive or negative 
frame, in comparison to the stronger contrast between a low fat label and sensory properties of a 
standard fat product. 
Experiment design issues: 
The first sample presented in all studies was a cooked dummy. The dummy sample was the 
same gis the appealing cooked products presented subsequently. However, compared with the 
equivalent appealing cooked products, the dummy sample received higher liking scores on 
eating. The mean score (weighted by number of consumers across all studies) for all dummy 
samples was 7.00, whereas the mean score for appealing cooked products presented after the 
first two products ('dummy' and `control') in the same studies was 6.50. 
The second product presented ('the control') was also a cooked appealing product. The control 
sample was originally included to provide an 'internal reference'. That is, a measure of liking for 
the appealing cooked product before our attempts to manipulate expectations & without the 
predicted first position effect. However, the control sample has not been used in the discussion 
above as an internal reference, due to the apparent influence of a second position effect on the 
liking scores it received. Whereas the mean score for appealing cooked products presented 
within the main body of each study was 6.50 (as above), the mean score for the control product 
(also an 'appealing' cooked product) was 5.90. See figure 4.5. 
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Figure 4.5 Effect of presentation order on liking scores 
Therefore this series of studies indicates the presence of not only an increased score for the first 
product presented but also a decreased score for the second product presented. The effect could 
be specific to the presentation of similar products in the first two positions. Another explanation 
is that consumers tend to `oscillate' on the score scale until they are sure of the frame of 
reference for the task. 
It is notable that if order effects were not taken into account then very large differences in mean 
scores (position l=7.00 vs position 2=5.90) could be mistakenly associated with product 
differences. 
The first study also demonstrated the impact of a complex design on the stability of consumer 
expectations. Consumer's expectation scores for the appealing and unappealing frozen products 
become less different during the first study as subsequent pairs of frozen-cooked products were 
presented. Consumers may have become aware that unappealing frozen products sometimes 
lead to appealing cooked products and appealing frozen products can lead to unappealing 
cooked products. This could have led either to conscious confusion or an unconscious 
'disassociation' of frozen and cooked product appearances. 
An order effect observed in the second study could also indicate the potential role of 'consumer 
uncertainty/unease' with the task. The cooked product of the last frozen-cooked pair was scored 
higher than the cooked product of the first frozen-cooked pair. Consumers were asked to 'look 
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at but not score' the frozen product in each frozen-cooked pair presentation. There 
observable 'unease' amongst the consumers when first asked to '1ooook at but not Corc' the 
frozen product. This unease may have indirectly lowered their assessment of the cooked 
product. 
Note that studies that have not accounted for order or task (e. g. unease) anomalies may fail to 
identify the significant impact of expectations, due to poor design, rather than the lack of 
expectation effects. 
Food Choice Framework: 
In Chapter 2, repertory grid analysis demonstrated that consensus perceptual dimensions 
(built from the `differentiating constructs' used by a group of consumers) could be correlated 
with overall liking scores and that these in turn can be related, to some extent, to purchase. 
In Chapter 3, a computer simulation approach to studying consumer perception of appearance 
confirmed a striking similarity in expectations / liking of coated fish products between 
consumers and clarified which product appearance attributes were key. 
In this Chapter, it was shown that product appearance (both frozen and cooked) impact on 
consumer expectations and the subsequent impact of expectations on liking scores after 
eating. This demonstrates the link between a consumer's perceptual templates and their 
response to a food product (see Food Choice Framework figure 1.2) 
However, it is unlikely that consumer's have isolated templates for 'frozen coated fish 
products'. Consumers compare a vast range of products when shopping and it would be 
inefficient to have separate templates for each product type. How do consumers differentiate 
coated fish products from other product types? How do the attributes / factors used to 
compare different product types differ from those to discriminate between products of the 
same type? 
In the ne\t chapter, an expectancy-value approach has been used to establish hoýý conumer,, 
differentiate coated fish products from other product types and the relative impact of different 
factors (beliefs. values. attitude: and intentions) on purchase. 
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Chapter 5: Understanding Attitudes and 
Predicting Behaviour 
`broadening out' 
Chapter 2 
Repertory Grid Analysis 
on commercial 
fish products 
& package appearance 
Expectancy-Value 
Chapter 
of fish vs. other frozen 
products & 
its influence on purchase 
`tunnelling down' 
341 Chapter 4 
Conjoint Analysis Appearance Expectations 
using computer simulated of fish products 
images and their influence on 
of fish products product liking after eating 
Study I Study 2 Study 1 ýº Study 2f -º{Study 3 
5.1 Introduction 
This Chapter describes the use of an expectancy-value approach to study consumer 
perception of coated fish products Of other product types. In particular, the relative 
impact of different factors (beliefs, values, attitudes and intentions) on purchase has 
been examined. The scope is broader than previous Chapters, which have focused on 
coated fish products in isolation. 
A key issue was whether consumers use the same attributes / factors to compare 
different product types (e. g. a range of frozen products) as when discriminating 
between products of the same type (e. g. frozen coated fish) ? Traditionally, product 
development has changed attributes to achieve the best variant of one product type, 
i. e. a narrow focus such as, 'best ever fishfinger' with a crispier coating than any 
other tishlin; ger. Much less attention is given to optimising attributes key in the 
differentiation of one product type from other product types (a broader focus). 
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The broader scope of this study is closer to the model of consumer decision making 
proposed by some researchers, in which 'consideration sets' (Holden and Lutz 1992. 
Ratneshwar et al 2001) of products facilitate the consumer in reaching his/her goal. 
For example, a consumer could form the goal, 'something to pop in the freezer as a 
reserve to eat sometime in the next few weeks'. The consideration set could then 
include a wide range of product types, e. g. pizzas, ready meals. burgers etc. But ý\ hat 
underlies the consumer's choice between these alternatives'? What is the relative 
impact of consumer beliefs, values and attitudes about these alternati\es on their 
intention to purchase`? 
An expectancy-value theory was selected to study the consumer's comparison of coated 
fish with other frozen product types. Expectancy-value theories provide a structured 
approach to the understanding and use of beliefs, values, attitudes and intentions in 
predicting behaviour (Conner and Armitage 1998. Sutton 1998). Note that Godin et a! 
(1996) found expectancy-value theories (e. g. Theory of Reasoned Action, Theory of 
Planned Behaviour) and an alternative approach, Triandis' (1977) theory of interpersonal 
behaviour, all had cross-cultural validity with similar levels of predictive ability. 
Baranowski et al (1999) compared Theory of Reasoned Action or Planned Behaviour. 
Transtheoretical Model (also called `stages of change' ). Life Stages, Health Belief 
Model and Social Cognitive Theory; they found no single theory regularly out-predicted 
others. Baranowski et al (1999) also recommend greater use of non-self report methods 
of measuring behaviour. 
Note that it is not proposed here that consumers rationally assess their beliefs and 
values for each purchase decision, but rather that their decision is influenced by a 
framework of beliefs, values and attitudes, that have been formed through conscious 
assessment over time and now guide intentions at a less conscious le\ el. 
Modifications of the Fishbein-Ajzen expectancy -value model have been reported to 
provide improved predictive ability (Boyd and Wandersman 1991, Godin et al 1996. 
Conner and Armitage 1998). For this study, the Theory of Reasoned Action has been 
applied, \ is questionnaire to 200 UK consumers. Key modifications \t ere: - 
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a). Additional variables for family health obligation (Raats et al, 1995) and Seasonal 
Appropriateness, 
b). Use of multiple measures of actual purchase behaviour by self-report, diary and 
analysis of discarded packages. 
Seasonal appropriateness was included as a novel moderating variable to explore 
whether purchase of frozen food types follow a seasonal cycle, e. g. are vegetable 
ready meals bought more frequently in summer, whereas coated fish products are a 
winter favourite? 
Elements of perceived behavioural control from the Theory of Planned Behaviour 
(Ajzen, 1991) were not included, as there were unlikely to be perceived or actual 
control issues related to purchase of frozen food products, for the population studied 
(as also found by Sparks et al, 1992 for bread and discussed by Armitage and Conner, 
1999). 
The key aims of the study were to: - 
" compare consumer's beliefs, values and attitudes across a range of frozen products 
" estimate the influence of attitudes on intention to purchase the products 
" explore how well intention predicts behaviour for a low involvement product 
range 
5.2 Materials and Methods 
5.2.1 Consumers 
200 UK consumers, between 18 and 65 years of age, social class C1 and C2 were 
recruited. All consumers bought frozen food nowadays and at least 3 of the product 
range included in the study (pizza, vegetable ready meals, coated chicken products, 
fish ready meals, beefburgers and coated fish products). The product range was 
selected to be representative of the main volume of frozen food sales and to allow 
some internal comparison of formats, e. g. fish ready meals vs. vegetable ready meals, 
fish ready meals vs. coated fish, and coated fish vs. coated chicken. 
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5.2.2 Protocol 
Consumers completed a first questionnaire at home, to measure their beliefs. values. 
attitudes and purchase intentions (Appendix 5.1). Question order was not randomised: 
Armitage and Conner (1999) reported that questionnaire format (structured vs. 
random) had only a very weak impact on component relationships, whilst introducing 
significant difficulties for questionnaire implementation and analysis. 
The questionnaire was based on Fishbein and Ajzen's Theory of Reasoned Action 
(1975). Modifications included: - 
1. Comparative scoring of multiple alternatives (similar to Van den Putte et al, 1996) 
2. A family health obligation variable (Q9, Raats et al, 1993 and 1995) 
3. A seasonal appropriateness variable (Q 10, novel) 
4. A measure of mixed feelings (Q8, taken from Sparks et al, 1992). 
Eleven belief statements were generated from `key drivers' identified by a previous 
qualitative meal segmentation study (Food 2000, BirdsEye Walls 1996): - 
1. Healthy 
2. Safe 
3. Good value for money 
4. Convenient 
5. Filling 
6. Good to share 
7. More typical (traditional) 
8. Interesting 
9. Can be more creative with 
10. Tasty 
11. Looks good on the plate 
The Subjective Norm was based on 5 sources; 
i. Friends 
ii. Children 
iii. Partner 
iv. Government Health Advisors 
v. Parents 
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The first questionnaire was picked up h% an intervie er one "eck after placing. 
Consumers were then given a 'liar`' record sheet (Appendix 5.2) to record frozen 
foods as they were bought and placed in their freezer and a large bag to collect empt\ 
packaging for products taken from the freezer. After two ýkeeks the bag of empt\ 
packages was collected and a new bag provided. 
An interviewer visited the consumer's home to collect the second bag of empty 
packages and completed record sheet one month after it had been placed. 
The packages were hand sorted and coded into the following product type categories: - 
CF Coated fish 
FM Fish ready meal (including e. g. prawn curry) 
OF Other fish (including e. g. `naked fish' / prawns) 
CC Coated chicken 
CP Other coated poultry 
NP Naked poultry 
OP Other poultry products 
VM Vegetable ready meal 
OV Other Vegetable 
VE Vegetarian 
PZ Pizza 
PL Pizza-Like e. g. 
filled baguettes 
BB Beefburgers 
OB Other Beefburger-Like e. g. steaks, grills 
MB Other Meat Burgers e. g. pork burgers, steaks or grills 
PP Primarily Pasta product 
(not e. g. Tuna and Pasta, FM above or Veg Lasagne, VM above) 
BM Beef Based Meal e. g. beef and potato pie but not (beef) Lasagne (PP above) 
BN Naked beef 
MN Naked other meat 
OM Other Meat products e. cy. Lamb Pie or Sausage Rolls 
PC Potato Chips 
SP Side Potato 
OT Other 
A sequential coding system was used, e. g. attempts to code would start at top of list 
and move further down on failure to fit the categories. For e\ample. a Tuna and Pasta 
hake ý, w ould be categorised as fish meal not pasta product. 
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The product mass was recorded from each package as a measure of the relative 
proportion of each product type. Packages were also classified as either 'purchased 
frozen' or 'bought unfrozen and then frozen at home'. 
The consumer then completed a second questionnaire (Appendix 5-2)- This 
questionnaire contained measures of consumer shopping behaviour, including a "elf- 
report on the number of packs of each product type (pizza, vegetable ready meals. 
coated chicken products, fish ready meals, beefburgers, coated fish product. "') 
purchased in the last month. Consumers were also asked to name example', of each 
product type and alternatives they would consider if the product types were not 
available, to provide further information on their consideration set. 
Note that the discarded packaging data were collected in addition to the use of a diary 
record sheet and self-reported purchasing behaviour questionnaire. in order to 
compare different measures of consumer behaviour. 
5.2.3 Hypotheses 
The first hypothesis was that a series of significant links exist between purchase 
frequency, intention to buy and attitude. In addition, attitudes themselves were 
hypothesised to be determined by a consumer's belief that certain outcomes result 
from purchase of a particular product type and the value ('worth') associated with 
each outcome. 
Factor analysis was used to generate common groupings for the product of beliefs and 
values for each belief statement. In some cases a belief. value product did not load 
significantly onto the main factors and so was represented independently, e. g. belief 
10 x value 10. in Figure 5.1. This series of significant links is best described in terms 
of a Structural Equation Model (Figure 5.1). 
The key variables are latent (not directly observable) but related in the model to one 
or more obser\ able variables. e. g. the score from a questionnaire item. It is common 
practice to use more than one observable variable as an indictor of an underling 
latent variable. However, many studies have already demonstrated the high 
interrelation of attitude question: (e. g. good to had and positive to negative) and pilot 
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studies also found consumers to be confused and annoyed by 3 question, effectively 
asking the same thing in 3 very slightly different ways. So. typically for this study 
only one question was included as an indicator of each latent variable. 
A few latent variables did have multiple indicators, e. g. purchase frequency had three 
observable variables (but only one from a questionnaire) and there were typically two 
belief. value latent factors as indicators of own and others' attitude. Each belief. value 
factor had several belief. value products as indicators (see Figure 5.1). 
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Figure 5.1 Model linking beliefs to attitude (via factors), intention and behaviour 
An observable variable can be considered an indicator (reflective) of a latent variable 
or a causal driver (formative) of the latent variable. This is reflected in Figure 5.1. 
where the direction of the arrow implies the direction of influence or 'causality' 
Note that all helief. value products were posited to be formative on the latent variables 
for own attitude or (perceived) other's attitude, but that in most cases this was via a 
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latent belief. value variable (e. g. own beliefs factor 1) of "hich the belief. value 
products were themselves reflective. Hence in Figure 5.1: - 
- arrows point from the belief. value latent variables (e. g. owwn beliefs factor 1) to 
the belief. value products (e. g. belief 1x value 1); to indicate that the belief. % clue 
products are reflective of the (latent) own beliefs factor. 
- arrows point from the belief. value latent variables (e. g. own beliefs factor 1) and 
from the non-clustered belief. value variables (e. g. belief 10 x value 10) to the 
latent variable for own attitude; to indicate that these latent and measured 
variables are all formative for the latent own attitude variable. 
- arrows point to the measures for positivity of attitude and how mixed the attitude 
is, from the latent own attitude variable, of which they are reflective. 
This mix of latent (e. g. own beliefs factor 1) and measured variables (e. g. belief 10 x 
value 10) being formative on another latent variable (own attitude) is characteristic of 
a non-standard model, that can be assessed via EQS but not by other software 
packages (e. g. LISREL), as discussed by Bentler (1995). 
In the models generated for each product type (Appendix 5.3 ), the strength of 
association between variables is also represented numerically. An error measure is 
associated with each latent variable (E). 
Assuming that significant links exist between the key variables (first hypothesis). 
subsidiary hypotheses were: - 
" that the nature of the links would differ depending on the product type. i. e. 
differences between structural models for different product types would indicate 
different drivers of attitude, intention and/or purchase and indicate differences in 
the weightings / groupings of the underlying belicf. value products. 
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" that family health obligation (Raats et al. 1993. l'») S) and/or Seasonal 
Appropriateness (new concept) contribute to intention to buy over and ahme that 
accounted for by attitude. 
0 that there would be a stronger link between attitude and purchase intention for 
consumers with strong (positive or negative) rather than mixed feelings about the 
target behaviour (Sparks et at, 1992 and Sparks et cil, 20) 1). 
5.2.4 Exploratory Analysis 
Before assessing the links between attitudes, intention and behaviour, exploratory 
analysis of the consumers' purchase data and shopping habits data was undertaken. 
The exploratory analysis helped develop a deeper understanding of the consumer's 
perception of the target categories, e. g. what is a 'vegetable ready meal', m "hat is 
considered as an alternative, and what is the context in which frozen food shopping is 
undertaken (trips per month, stage during shopping that frozen products selected '? ) 
As few expectancy-value studies include an objective measure of behaviour, 
exploratory analysis on the behavioural variables used here was also completed before 
applying structural equation modelling. The three measures of purchase behaviour 
were assessed for their relation with each other and to certain self-report questions. In 
particular whether: - 
  The amount of products consumers claim to have EATEN over the last month 
related better to the DISCARDED PACKAGE data (c/f diary record of product 
placed in the freezer). 
This was because products may haue been purchased but not eaten within the month's 
trial but hopefully all products eaten will have had their discarded packaging 
collected. And similarlv: - 
  The amount of products consumers claim to ha\ c BOUGHT over the last month 
related better to the DIARY RECORD data (c/f the amount of product eaten). 
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This was expected because not all products bought may have been eaten within the 
month study, but hopefully would all have been entered on the diary record. 
The purchase data were also assessed to determine whether the reported monthly 
purchases were simply a multiple of the reported 'last week' purchase amount as 
discussed by Conner and Waterman 1996), i. e. do consumers remember the last 
week's purchase amounts and multiply by 4 to estimate their monthly amount '? 
5.2.5 Structural equation modelling 
Structural equation modelling (SEM) was performed using EQS software (0.7h. 
Multivariate Software Inc. ). 
Each consumer's belief score (e. g. how healthy pizza is) was multiplied by their 
evaluation of the outcome (e. g. how important is it to buy something healthy) to 
create a `belief. value product'. Therefore if pizza were considered \ cri healthy by a 
consumer, and they also thought buying something healthy was very important, then 
the product of their beliefs and values would be very high. 
Alternatively, if another consumer also thought pizza was very healthy, but buying 
something healthy was not at all important, then the product of their beliefs and 
values would be much lower. By multiplying each consumer's beliefs by their values 
we obtain a `value weighted belief' that should be related to their overall attitude. 
Note that Sparks et eil (1991) found bipolar scoring (e. g. -3 to +3) led to higher 
correlations of the summed products of beliefs and evaluations with attitudes than was 
achieved with unipolar scoring (e. g. 0 to 100 or 0 to 9 as here). Hoýý ever. no 
transformation of scoring scales was used here as the belief. value product was already 
highly related to attitude and initial analysis found transformation generated no 
improvement in strength of links between belief. value factors and attitudes. 
It \\ as unlikely that these 'value-weighted beliefs' would be completely independent 
for each product type. Indeed. other research (Shimp & Kaya: 198-) found structural 
equation models based on an uni-dinmensional belief. v alue product «ere less effecti\ C 
in comparison to a multidimensional approach. Here, exploratory factor analysis as 
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applied to group the belief. value products and sufficient factors were retained to 
explain at least 9017( of the % ariability. A root mean square approach 'ý as used to 
decide which factors were significant (see factor analysis report Appendix 5.4). 
Unique belief. value products (i. e. those not significantly loaded onto a factor) kýere 
treated as independent variables separate from the other factors (see Figure 5.1 SEI 
model above). 
Each variable was standardised by subtracting the mean and dividing b} the standard 
deviation. Note that although standardisation balances for different scale usage 
between questions in some cases the loss of variance information can impact on the 
apparent model fit and structure. However. note that exploratory analysis found no 
improvement in model fit when using non-standardised data. The data for many 
consumers were excluded, as the EQS software cannot run with missing values. In 
particular the questions relating to partner, children and family health obligation 
resulted in many lost consumers. 
Models were run with and without these questions included, to evaluate whether the 
solutions obtained for the consumers answering all questions were similar to those for 
a larger proportion of consumers in the study. Two Structural Equation Models 
(SEMS) were therefore prepared, termed `with family' and 'without family variables'. 
Typically the SEM analyses were based on between 100 (with family model) and 150 
(without family model) consumers. Comparison of these models found very similar 
links between the latent variables. To avoid the confusion associated with multiple 
models from similar data sets, only the `with family' models are shown in this thesis. 
The LaGrange Multiplier option was included in the first of each SEM analysis to test 
for significant covariance among error terms. Inclusion of this covariance in an 
improved version of the TRA model would then account for variability currently 
confounded within the regression coefficients. e. g. between latent variables. 
For all models a covariance structure was included between two of the behaviour 
measures: packs and diary data. since it was belie\ cd a priori that these variables 
should he correlated: this \ý as supported by the data and because omitting the pack- 
diary co ariance `generated alternati\ c regression paths that appeared quite spurious. 
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For example, without the packs-diary covariance. the self-report measure appeared to 
have the weakest link with purchase intention despite it generally ha% ing a higher 
correlation with likelihood to buy (the key indicator for purchase intention). 
The 'robust' option in EQS was used to adjust for non-normality in the data. This 
provides a robust chi-square statistic called the Satorra-Bentler scaled statistic and 
robust standard errors, both of which have been corrected for non-normality in large 
samples. 
A second approach to modelling the beliefs and values was also explored, following 
the observation of Evans (1991). Evans (1991) reported that the product of beliefs and 
values, often used by researchers, was not statistically justified. An alternative model 
was run with beliefs and values represented as independent variables loaded onto 
separate factors (Figure 5.2). Factor analyses were performed separately on the 
consumer's own beliefs, values, others' beliefs and motivation to comply with others. 
These factors formed the basis of the new SEM models for each product. Sufficient 
factors were included to account for 90% of the variability. Each variable was 
standardised by subtracting the mean and dividing by the standard deviation. 
Exploratory analysis found great similarity between the belief. value product and 
belief and value independent models. Therefore, although the belief and value 
independent models will be discussed in this thesis, their models have not been 
included, again to avoid the confusion of multiple model diagrams. 
In summary, three types of SEM models were generated: - 
0 model based on product of belief. value - with all variables, e. g. family related 
" model based on product of belief. value - without family variables 
" model based on beliefs and values being independent - without family variables 
116 
liclhcf 21 Belle( II üehel 
fiehcf S 
Pcxnnm 
Belief 6 mimeo 
Belief 7 
Belicl ,ý Nclicf 9 
Valor { 
Value 4 
Hypothetical 
Model 
Value & Belief 
Independent 
{o+Ael'. 
"u\ Týýi uil 
Self Report II Packs 
Value 10 11 Value II 
Value 7 
Value 8 
1 Seasonably 
of rurchvice 
Pr1enýLs 
(if IA 
)Uia rcoplc wzun 
vvu io huN jwcoIuci 
Ulan 
Figure 5.2 Generic model with independent beliefs and values (family variables 
excluded) 
ExcludinL- 
150 
the family related variables increased the number of consumers to about 
on average (see Table 5.1 below). 
Product Type 
Belief. value product Belief. value product Value and belief 
(all variables) (without family independent 
variables) (without family variables) 
Beefburger 105 146 146 
Chicken 105 142 142 
Coated fish 122 169 169 
Fish ready meal 100 135 135 
Pizza 1-11 165 165 
Veg. ready meal 112 154 154 
zt eragf 
(Fanmily factors arc: Partner. Children, and Family Health Obli`, ation ) 
Table 5.1 Number of consumers included in each model approach 
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An initial SEM analysis was run on the first model types (belief. \alue %%ith all 
variables) with the LaGrange Multiplier facility to test for significant covariance 
among error terms. 
SEM diagrams were used to describe the resultant models for the belief. value product 
approach. In these diagrams; 
Highlighted regression coefficients indicate paths that are not significant. 
Disturbance (error, E) terms included for all factors. These are residuals. the 
higher they are the less reliable are the variables used to explain that factor. 
Summary statistics have been generated for each SEM. These statistics help evaluate 
how well the model fits the data. SEM attempts to fit the actual covariance matrix of 
all the variables with a reduced model that presupposes certain variables relate to 
others, whilst some variables have no bearing on others. Consequently, models which 
fit poorly have several covariances, which are quite large but, are assumed to be zero 
in the model. 
Key diagnostic statistics were: 
Standardised residuals. These represent the standardised difference between the true 
covariance matrix and the model covariance matrix. Large residuals indicate 
relationships between variables that have been poorly represented by the model. 
Comparative Fit Index. This is a method of assessing model fit that accounts for the 
number of estimated parameters and sample size. The statistic represents the 
difference between the chi-square statistic for 
the null model and the chi-square statistic for CFI = 
(X, 
- df) - 
(Xk 
- df 
the full model divided by chi-square statistic Xo - df 
for the null model with the degrees of freedom subtracted from each of these values. 
A value close to I implies av ery good fit. A CFI less than 0.9 is loosely considered 
to represent a poor fit. 
The fit for models in this study was typically poor (between 0.6 and 0.7). Hovv ev er, 
the focus here is comparison of structural equation model path strengths for the 
different product types. not improvement of the model, which has already proved a 
useful inteipretati\ e tool for nian\ different types of behaviour. Therefore. althouLh in 
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all cases the model fit was poor. a route of fit optimisation ýý as not generally pursued. 
However, to demonstrate the impact of a fit optimisation approach. the SEM for one 
product type (coated fish) was modified and the resultant model compared with the 
poorly fitted original. 
RMSEA. The root mean square error of approximation was also used as a measure of 
fit, as discussed by Bredahl (2000). 
Wald test. This test identified the paths/variances of least significance and whether 
excluding them from the model will result in a significant drop in model fit. 
Consequently all coefficients which listed in the summary statistics report represent 
either regression paths or covariance which could be dropped from the model without 
adversely affecting the model fit. 
LaGrange multiplier test. This test complemented the Wald test by highlighting 
regression paths or covariance that could be included in the model in order to increase 
model fit. For many models the list of LM test variables is fairly extensive. For 
brevity only the first twelve paths have been listed in the statistical output. For both 
the LM test and the Wald test these suggestions were not acted upon to produce a 
better fitting model; except in the initial LM test looking for correlated error terms - 
which were used to improve the model fit. 
For details of the diagnostic statistics for each belief. value (with family variables) 
SEM model and CFURMSEA statistics for all model approaches, see Appendix 5.5. 
5.3 Exploratory Results 
Note that although this study benefits from the comparative assessment of alternative 
behaviours (Van den Putte, 1996), the presence of alternatives brings other effects. 
Bhargava et al (2000) have recently proposed a model accounting for context effects 
and demonstrated that consumer's comparative evaluation of product attributes was 
dependent on the range of attributes presented. Addition or removal of product', is 
likely to alter the attribute range and therefore can also alter the comparative 
evaluation. 
Therefore all results and discussion presented here are within the contc\t of the 
product rang-c prc,, cntcd. 
1l`) 
5.3.1 Consumer perception of product categories 
In the second questionnaire consumers were asked for two examples of each 'product 
type'. There were two purposes to this question. First to check hoýý consumer" 
interpreted product type labels and second to assess whether the product t` pes were 
defined primarily in terms of brands, supermarket and/or product variant. ". See 
Appendix 5.6 for full details of consumer response. 
Consumers used a mix of brand names, supermarket names and product variants as 
examples for each product type. The Birds Eye brand was by far the most frequently 
used example for all but the pizza category, where McCains was most mentioned. For 
example, Birds Eye was mentioned by 391Ic of consumers as an example for 
beefburgers. with the next most mentioned item being Iceland at 11% of consumers. 
There was a tendency for consumers to use brand names as examples of product 
categories rather than product variants. Despite the relatively low usage of product 
variants to define categories, each category did have a `characteristic set' of product 
variants, providing some insight to the consumer's understanding of the product type 
labels presented: - 
Pizza was dominated by brands. although 8 c7c consumers mentioned a particular 
pizza variant, e. g. pepperoni. 
Fish ready meals were mostly characterised by fish pie (12% of consumers: 
Fishermans / Admirals / Mariners) or fish in sauce (5% consumers 
Vegetable ready meals appeared to be characterised as vegetarian as well as 
vegetable meals; Linda McCartney was one of the most mentioned examples (101-7( 
consumers). Product variants mentioned were vegetable lasagne (41( consumers) and 
other meal types (3%. e. g. vegetable curry). This category received a more divcrýc 
range of examples from consumers. 
Beefburgers appeared to be interpreted as quarter pounders (-V cOnsumCrN 
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Coated chicken products were characterised by a range of product variants (by 13% 
of consumers) in which chicken nuggets were frequently mentioned. In addition. 
chicken kiev was mentioned by 5%, chicken dippers (BirdsEye) by 5% and chicken 
steaks/burgers by 3% consumers. 
Coated fish products were characterised as fish fingers (17% consumers) and cod 
steaks/fish cakes (8% consumers). 
Consumers were also asked to list two alternatives for each product type. The 
consideration set table below shows which product is most frequently substituted for 
each target product type (full data in Appendix 5.7). 
Alternatives 
Pizza 
Pasta 
Coate 
('cute 
Veg r\ 
Bee t1 
Fish ý 
Misc 
(saus, 
Fresh 
Target Product Tvoe 
Pizza Coated 
chicken 
Coated fish Veb ready Beefburgers Fish ready 
meals meals 
32 2 6 6 36 
13 5 2 16 3 4 
i chicken 7 48 18 6 10 6 
.i 
fish 6 14 30 3 7 17 
leals 4 4 2 33 3 4 
urgers 3 3 4 1 24 5 
teals 1 3 22 4 1 36 
Ilaneous 
ges) 
33 
(3) 
20 
(2) 
16 
(2) 
31 
(3) 
49 
(16) 
23 
(3) 
equivalent 4 16 13 73 11 
* bold red for >_ 10% consumers 
Table 5.2: Consumers (%) mentioning alternatives for each product type 
With the exception of beetburgers the most frequently mentioned alternative was 
another variant from the same product category, e. g. an alternative to pizza is another 
type or brand of pizza !A wide range of miscellaneous products were also used by 
consumers that could not easily be categorised. 
Key points from these data were: - 
Pasta was a key competitor for pizza (presumably due to an 'Italian connection') 
Vegetable ready meals were substituted by Pasta (a 'light meal' connection ?) 
¢ Coated fish and coated chicken easily substituted each other 
¢ Fresh products competed with frozen coated chicken/fish and fish ready meals 
¢ Coated fish and fish ready meals easily substituted each other 
¢ Beefburgers competed with a range of other meat products, particularly sausages 
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Products were very interchangeable, but differed in their susceptibility to competition 
from fresh alternatives. Pasta and sausages were the key product types that appeared 
to be in the consumer's consideration set but were not included in the design of this 
study. 
Consumers used brand names and product type interchangeably rather than as two 
levels within a structural hierarchy (brand then product type or vice versa) as implied 
by the introduction to the expectation studies in Chapter 4. It seems likely that 
consumers have a complex mental representation with product categories containing a 
mixture of brand names and product types, rather than a strict hierarchy of categories 
with brand names and product types represented separately. 
5.3.2 Beliefs 
Consumers differentiated between products against the 1l belief statements. 
8 
7 
6 
5 
4 
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2 
1 
+L 
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  Pizza   Coated Chicken   Coated Fish 
  Beefhurger Q Fish ReadyMeal   Veg ReadyMeal 
Figure 5.3: Consumer beliefs about products (mean scores) 
Pizza was considered to he more convenient, better value, safer and better to share 
than all other product types. Coated chicken and pizza were also considered to be 
tastier and better looking on the plate than all other products. Vegetable ready meals 
122 
received the lowest score for convenience, value for money. tasty, typical 
(traditional), filling and good to share ! Similar patterns / rank of product scoring were 
observed for some of the beliefs, e. g. tasty, typical and filling. 
Belief Product and mean 
r. veg r. fish beef bg c. fish c. chick pizza 
Convenient 5.62 5.64 5.87 6.79 7.04 7.75 
r. veg r. fish beef bg c. chick c. fish pizza 
Value 3.98 4.35 5.54 6.11 6.21 6.71 
beef bg r. veg r. fish c. fish pizza c. chick 
Interest 3.63 4.23 4.28 5.01 5.33 5.62 
r. veg beef bg r. fish c. fish c. chick pizza 
Tasty 4.09 4.25 4.60 5.68 6.38 6.45 
beef bg pizza r. fish c. chick c. fish r. veg 
Healthy 2.86 4.23 5.49 5.57 5.74 5.87 
r. veg r. fish beef bg c. fish c. chick pizza 
Typical 3.31 3.37 4.12 5.76 6.20 6.40 
r. veg r. fish beef bg c. fish c. chick pizza 
Filling 3.69 4.34 4.63 5.62 6.03 6.24 
beef bg r. fish r. veg c. fish c. chick pizza 
Safe 4.17 5.36 5.88 5.90 6.02 6.65 
r. fish r. veg beef bg pizza c. fish c. chick 
Creative 2.81 3.00 3.03 3.62 3.94 4.88 
r. veg r. fish beef bg c. fish c. chick pizza 
Share 2.49 2.80 4.89 5.14 5.85 7.55 
beef bg r. veg r. fish c. fish c. chick pizza 
Looks good 3.53 4.10 4.17 5.19 5.98 6.12 
products joined by line are not sigmncanuy airrerent 
beef bg = beefburgers, r. veg = veg ready meal, r. fish = fish ready meal, 
c. fish = coated fish, c. chick = coated chicken 
Table 5.3: Significant differences between belief statements by product type 
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Significant differences between product types against the belief statements are 
summarised in Table 5.3 (all F values for ANOVA models > 20. p=0.001 ). Products 
joined by a line are not significantly different (p>0.05) for that belief statement. 
Note that pizza was considered to be less healthy than most other frozen products and 
yet has grown in the marketplace at a faster rate ! Consumers presumably 'trade-oft 
health against other product benefits. Pizza was notably different to other product 
types for being `good to share'. 
5.3.3 Values 
6.5 
6 
5.5 
5 
4.5 
4 
Benefits 
  Tasty 
  Value 
  Filling 
  Healthy 
  Safe 
  Interesting 
  Looks Good 
® Good to Share 
  Convenient 
Q Creative 
  Typical 
Value statement Mean 
Tasty 6.15 
Value 5.90 
Filling 5.88 
Healthy 5.76'-f 
Safe 5.57 Je 
Interesting 5.41 
Looks good 5.38 
Share 5.13e 
Convenient 5.01''" 
Creative 4.81 b 
Typical >. ;0 
LSD o. -Il 
different letter indicates significant difference 
F(101930) =49.9. p<0.01 
Figure 5.4: Importance (value) of product characteristics 
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Tasty was the most highly valued of all potential benefits (Figure 5.4). Surpri,, ingk, 
convenience was considered to be relatively unimportant. This may be because 
frozen products were considered to be equally convenient, that convenience is now a 
`given', i. e. it is assumed that all products will be convenient, or that convenience 
now has some negative associations. 
Note that `filling' was considered a highly valued product attribute, yet is an attribute 
that has received much less research attention than e. g. tasty. 
5.3.4 Subjective Norm 
Consumers also reported how much they thought other people would want them to 
buy each product type (perceived other's beliefs or 'subjective norm', Figure 5.5) and 
to what extent they were likely to be motivated by these people (Figure S. 6). 
Consumers reported they thought children would want them to buy pizza, coated 
chicken, coated fish and beefburgers but not fish and vegetable ready meals (Figure 
5.5). Partners and friends showed a similar trend, preferring pizza, coated chicken and 
coated fish more than beefburgers, vegetable ready meals and fish reads meals. 
Pizza was therefore perceived to be favoured by friends, children and to some extent 
partners but not by parents or government health advisors. 
Consumers claimed to be far more influenced by what they thought their partner and 
children would like them to do than other people (Figure 5.6). 
Government Health Advisors and parents were the next most influential, with friends 
havin`(, a much lesser perceived impact on the food purchase decision making process 
(for this range of frozen products). 
This differs from a study on beef consumption (Sapp 1991) hich found parents. 
children and friends had equal influence. and the spouse (partner) least. 
1 25 
8 
7 
6 
5 
4 
3 
2 
I 
  Friends   Children   Partner   GHA Q Parents 
Belief Product and mean 
r. veg r. fish beef bg c. fish 
Friends 3.81 3.83 3.87 4.90 
c. chick 
5.45 
pizza 
5.85 
r. veg r. fish beef bg c. fish c. chick pizza 
Children 2.38 2.76 5.60 5.87 6.66 7.25 
r. veg beef bg r. fish pizza c. fish c. chick 
Partner 3.19 3.42 3.71 5.27 5.28 5.94 
beef bg R. veg pizza r. fish c. chick c. fish 
Parents 2.53 3.65 3.78 4.13 4.98 5.11 
beef bg pizza r. tish c. chick c. fish r. veg 
GHA 156 4.23 5.30 5.34 5.56 5.81 
-- - ---- ------- 
" 
- 
"" " 
products joined by line are not significantly di fferent 
All F values for ANOVA models > 40, h=0.001. Products joined by a line are not 
significantly 05) different. (J»0 . 
Figure 5.5 What do others want me to buy, ? 
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Pizza Coated Chicken Coated Fish Beefburgers \eg Ready \leal Fish Ready \leal 
6 
5.5 
5 
4 .5   Partner 
4   Children 
3.5  G HA 
3   Parents 
2.5   Friends 
2 
1.5 
1 
Motivation to Comply 
`Other people' Motivation to 
comply 
Partner 5.25 
Child 5.07 
GHA 4.285 
Parents 4.06 h 
Friend 3.01 " 
LSD 0.24 
different letters indicate significant difference 
F(4,712) = 99.37. p<0.01 
Figure 5.6 How motivated am I to comply with other people ? 
5.3.5 Packaging Data 
Many exploratory analyses of the packaging data were possible but here we focused 
on the relative amounts of different product types purchased and the proportion 
bought chilled (and frozen at home). Figure 5.7 shows the `share of freezer' for each 
product type and the proportion of each product type that were bought as chilled 
product. For example. Just over 9% of all product mass in the freezer were pizza and 5 
% of the pizza had been bought chilled. 
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Figure 5.7 Share of freezer for each product type and % bought chilled 
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Note that %mass for share of freezer has been expressed as a percentage of the total 
mass of all packs collected for each consumer which includes categories of product 
other than pizza, coated chicken, coated fish, beefburgers and vegetable/fish ready 
meals. Notable categories not included in this chart are chips and 'other vegetables', 
which represented 15% and I 1117c mass of all packs collected. For full details of the 
packaging analysis see Appendix 5.8. 
Product types differed greatly in the extent to which they are bought chilled and 
frozen at home. No chilled beetburgers were collected from the freezer, whereas over 
20% of all vegetable readymeals and 10c%c of coated chicken products collected from 
the freezer were bought chilled. 
Note that of the Other product categories, 30% of beef ('naked meat cuts') and 15%1(- of 
vegetarian products collected from the freezer were initially bought chilled. Although 
pasta products were only ' of the market. 15ý% of them were bought chilled. 
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Pizza Coated Coated Fish Beefburgers Veg Fish 
Chicken Ready Leal Ready\Ieal 
5.3.6 Purchase Behaviour Measures 
A correlation matrix was generated for the three purchase behaviour measures. wing 
either a restrictive or expanded category definition for the diary and packaging data. 
The restrictive definition only included the directly comparable categories. e. g. pizza 
from the questionnaire vs. pizza in the diary and packaging data. The expanded 
definition included other diary and packaging product categories that the consumer 
may have considered, e. g. pizza and 'pizza-like'. 
Product Type Packs vs Diary Packs vs Self- 
Report 
Coated fish 0.579 0.379 
Fish ready meal 0.604 0.513 
Coated chicken 0.755 0.522 
Veg ready meal 0.783 0.149 'ý 
Pizza 0.758 0.641 
Beefburger 0.684 0.591 
all pS0.001 except *' p=0.032 
Restrictive Category Definition: 
Coated fish = Coated fish 
Fish ready meal = Fish ready meal 
Coated chicken = Coated chicken 
Veg ready meal = 
Pizza = 
Beefburger = 
Self-Report vs 
Diary 
0. x-9 
0.517 
0.504 
0. 
-134 
0.650 
0.603 
Veg ready meal 
Pizza 
Beetburger + other 
beetburger like 
Product Type Packs vs Diary Packs vs Self- Self-Report vs 
Report Diarv 
Coated fish 0.579 0.379 0.329 
Fish ready meal 0.561 0.457 0.497 
Coated chicken 0.738 0.548 0.529 
Veg ready meal 0.704 0.076"' 0.124 
Pizza 0.752 0.647 0.658 
Beefburger 0.716 0.610 0.605 
all p<0.00I except ^' p=0.290. n., ' p=0.074 
Extended Cateaorv Definition: 
Coated fish = Coated fish 
Fish ready meal = Fish ready meal 
+ Other fish 
Pizza = Pizza + Pizza-like 
Coated chicken = Coated chicken 
+ other coated poultr\ 
Veg ready meal =Veg ready meal 
+ Other Ve - 
+ Vegetarian 
Beetburäer = Beetburger + other 
beetburger like 
+ other meat burgers 
Table 5.4 Correlation matrices for purchase behaviours (top table = restrictive 
definition, bottom table = expanded definition) 
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Packaging and diary data were the most highly related measures (0.58 to 0.78) and, in 
general, more related to each other than to the self-report measure. It is possible that 
this is due to the greater similarity in measurement approach for diary and packaging 
data (both measured in mass and categorised by same scheme). 
However, for some product types there was a good relationship between all 3 
measures, suggesting that measurement similarity was not a confounding factor. All 
correlations were above 0.64 for pizza. The category with the broadest consumer 
perception (from analysis of examples above) was vegetable ready meals and this also 
had the poorest relationship between behaviour measures; packaging and self-report 
being barely significantly correlated (r--O. 15, p=0.03). 
On the whole the relationship between purchase behaviours did not improve by 
expanding the set of packaging / diary product categories included in the definition 
(bottom vs. top in Table 5.4 above), indicating that there was no simple mis- 
classification of products leading to poor correlation, even for vegetable ready meals 
where the consumers appeared to have classified a vegetarian brand (Linda 
McCartney) as a type of vegetable ready meal (as discussed in section 5.3.1). Each of 
the purchase behaviour measures was also correlated with the consumer's response to 
the question `how likely are you to buy this product' (Table 5.5). 
Self-report Packs Diary 
Beefburger 0.45 0.28 0.28 
Coated chicken 0.30 0.19 0.19 
Coated fish 0.26 0.28 0.18 
Fish ready meal 0.32 0.25 0.17 
Ve ready meal 0.38 0.20 0.17 
Pizza 0.41 0.39 0.37 
Average 0.35 0.27 0.23 
Correlations based on all consumers who completed these 4 variables 
Table 5.5 Correlation of behaviour and intention ('likelihood to buy') 
On average, the self-report measure was more strongly related to likelihood to buy 
than packs or diary measures. The different types of measurement approach may have 
had some impact as the self-report measure is based on response to a questionnaire 
(similar to that used for measuring likelihood to buy), whereas diary and packs data 
are based on calculation of %mass from consumer records, or experimenter 
categorisation of collected packages. 
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It is noteworthy that pizza, the product type that is most cagily categorised and ýt hose 
consumption level was perhaps most easily remembered b} consumers, had similar 
correlation levels between all purchase measures and likelihood to bud (as di. "cu"sed 
by Conner and Waterman 1996). 
Although the correlation levels were medium to large (Cohen, 199-1). they ýt ere also 
low relative to other studies. Sutton (1998) meta-analyses of TRA and TPB models 
found between 40% and 50% of the variance in intention and between 19% and 38%% 
of the variance of behaviour were explained. Conner et al (1999) reviewed usC of 
TPB to predict alcohol consumption and found between 28% and 40% of \ ariability 
in intention and between 12% and 50% of variability in behaviour were explained. 
Here, intention to buy explained between 7% and 2O%- of the self-report purchase 
behaviour. There are several factors which may have caused the low correlation level 
between intention and behaviour: - 
" Consumers completed the likelihood to buy and self-report behaviour questions 
one month apart on separate questionnaires - many other studies have measured 
these at the same time on the same questionnaire. 
" Frozen Food is a relatively low involvement product; consumers may not have a 
strong memory of consumption levels and/or have behaviour that is habitual. 
" Frozen Food is highly promoted, therefore factors not included in the study, such 
as price, may be the stronger influencers of purchase / habit breaking 
Another potential cause of poor correlation could have been lack of correspondence 
between the attitude, intention and behaviour questions. In this questionnaire the 
consumers were directed to consider their attitudes and intentions to buy the products 
for a weekday evening meal. Analysis of a question on actual use of the products (Q8, 
questionnaire -, 
Appendix 5.1) showed that the products were used mostly for 
weekday evening meals, indicating a reasonable level of correspondence. 
Also note that there was no relationship between the proportion eaten for ýkeekdaý 
meals and the strength of the intention - behau iour link (compare table 5.. and Figure 
5.6). Therefore \\e can discount poor correspondence on eating occasion aý one of the 
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causes of the low link between intention and behaviour. e. g. pizza had the lowest (7c 
weekday consumption but one of the highest intention - behaviour links. 
Proportion of meals which were eaten by you, your family or 
partner, that were served as a weekday evening meal 
1.00 
0.90 164 143 
  Pizza 
0.80 
64 76 101 Q Vegetable Ready 
166   Chicken 
0.70 
  Fish Ready 
  Beef 
  Coated Fish 
0.60 
0.50 
[ Numbers on top of columns = consumers eating I or more of these product types] 
Figure 5.6 Proportion of meals eaten on weekday evening 
The first questionnaire included a measure of how mixed consumer's feelings were 
towards each product type; either mostly negative, mostly positive or mixed. Previous 
research (Sparks et al 1992) has indicated that consumers with mixed or ambivalent 
feelings have a weaker relationship between their attitudes and intentions. Consumers 
were put into one of two groups, those with relatively clear attitudes (whether 
negative or positive) and those with mixed feelings. Table 5.7 shows the correlation 
between attitudes and intentions for these two groups. 
The data provide some support for the hypothesis that consumers with mixed feelings 
had a weaker link between their attitude and intentions. For three product types there 
was a significant difference between the positive/negative and mixed feelings 
correlation. However, note that for vegetable ready meals the correlations were 
roughly equal. and that for all product types the correlation levels were high for both 
`groups. Therefore the moderating influence of 'mixed feelings was dependent on the 
target behaviour. 
I., 
_ 
Positive/negative Mixed Probability that 
correlations same 
Beefburger 0.91 (n=126) 0.78 (n=65) = 0.002 
Coated chicken 0.89 (n=116) 0.74 (n=67) p=0.003 
Coated fish 0.87 (n=120) 0.83 (n=74) = 0.334 
Fish ready meal 0.89 (n=108) 0.78 (n=75) p=0.014 
Vegetable ready meal 0.84 (n=110) 0.85 (n=73) = 0.820 
Pizza 0.82 (n=129) 0.77 (n=66) p=0.374 
Avera e 0.87 0.79 
Table 5.7 Correlation of likely to buy with attitude by certainty of feelings 
A similar analysis was undertaken for the impact of mixed consumer's feelings on the 
correlation between the main measure of attitude and the three behaviour measures 
(self-report, packs, diary). Only one of the 18 correlations (6 product types x3 
behaviour measures) tested demonstrated a significant impact of mixed feelings on 
the strength of the attitude-behaviour correlation. This indicated that the impact of 
attitude certainty/mixed feelings is primarily on the link between attitude and 
intention, not between attitudes and behaviour, which is mediated by the measure of 
intention. 
Further work is required (as discussed by Sparks et al, 2001) to understand the origin 
of consumer's mixed feelings, their dependence on context and/or target behaviour, 
and to explore whether resolution of these can lead to a stronger link between attitude 
and intention. Armitage & Conner (2000) have begun this work by further exploring 
the role of attitude ambivalence, which they found to moderate the links between 
attitude, intention and behaviour. They found significant attitude-behaviour and 
attitude-intention links for a low ambivalence consumer group, but only a significant 
attitude-intention link for a high ambivalence consumer group. 
The second questionnaire included measures of self-reported consumer purchase 
(bought in month) and consumption (eaten in month). These two measures were 
included to check whether the `objective measure' of product use, by collecting empty 
packages, was more closely associated with what had been eaten than what had been 
purchased, in comparison to the diary self-report. It was presumed that the diary self- 
report would be more related to products bought and placed in the freezer. In simple 
terms; were consumers eating what they had bought within the month's study ? 
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Table 5.8 shows the objective measure of 'packs' discarded was correlated at a similar 
level with the self-report measures of 'bought in a month' (average all products: 0.47) 
and `eaten in a month' (average all products; 0.43). Therefore there was no evidence 
that `packs' was a measure of what had been eaten rather than what had been bought. 
This may indicate that most frozen foods were bought and consumed within the one- 
month study period. 
Product Bought in a month Eaten in a month 
hi k C d 
Packs 0.522 0.414 
oate en c c Diary 0.505 0.413 
Fish ready Packs 0.513 0.481 
meal Diary 0.517 0.472 
B tb 
Packs 0.591 0.478 
urgers ee Diary 0.603 0.413 
C d fi h 
Packs 0.379 0.399 
oate s Dian 0.329 0.285 
Pi 
Packs 0.641 0.597 
zza Diary 0.650 0.566 
V l d 
Packs 0.149 0.224 
eb rea y mea Diar 0.234 0.241 
Table 5.8 Correlation of packs, diary with bought or eaten in a month. 
There was also no strong evidence for the diary measure being more related to 
`bought in a month' (average all products; 0.473) than 'eaten in a month' (average all 
products; 0.398). Only beetburer had a significant difference between the diary- 4-1) 
bought in a month and diary-eaten in a month correlations (0.603 > 0.413, p=0.01 1). 
However, for vegetable ready meals there was evidence that the different measures of 
behaviour (self-report `bought', packs, diary) were relatively independent (e. g. c/f 
those for pizza), providing unique measures of the variance in likelihood to buy. 
Pizza Self Report 
' Bou ht' 
Packs Diary Likelihood to 
buy 
Self Report I 
Packs 0.614 1 
Diary 0.609 0.781 1 
Likely to buy 0.367 0.372 0.369 1 
Vegetable ready Self Report Packs Diary Likelihood to 
meals 'Bought' buy 
fielt Rc ort 1 
Picks 0.158 1 
1)iarN 0.173 0.835 1 
likel\- to huv 0.369 0.236 0.257 
df =10 
Table 5.9 Comparison of vegetable ready meals and pizza for correlations 
between self-report, packs and diary with likelihood to buy. 
134 
The pack and diary behaviour measures were more strong l\ associated %\ ith 
likelihood to buy for pizza than for vegetable ready meals (Table 5.9). However. they 
did not appear to be provide 'unique' explanation of variance in likelihood to buy. as 
the pizza packs and diary measures were themselves both highly correlated to self- 
report (0.614 and 0.609). 
In contrast, for vegetable ready meals, although packs and diary were highly related 
(0.835), they were not strongly correlated with self-report (0.158.0.173) and hence 
appear to offer an `additional source' of information to explain variance in self-report. 
The claimed number of packs bought in the last week was divided by the number 
claimed in the last month (for all consumers who gave non-zero responses). There 
was no evidence that consumers used their memory of the last weeks shopping as a 
simple heuristic to estimate shopping over the last month (4 weeks). as suggested by 
Conner and Waterman (1996). 
The ratio of claimed packs bought last month / last week was 2.38 (95/( confidence 
interval 2.28 to 2.49), which is significantly different from the expected 4 if 
consumers were using a simple heuristic. This may be due to the use of a diary record, 
increasing consumer's ability to remember what had been bought in the last month. 
5.3.7 Shopping habits data 
In the second questionnaire information was collected on shopping habits. This was 
not used in the creation or analysis of the Structural Equation Model but provides 
, some background to the 'shopping event' being studied. 
Most consumers had a fairly short trip to the supermarket, 8517c report getting home 
from shopping within 20 minutes, and several trips were made to the shop each month 
(49, '( 1-5 times and 29% 6-10 times). Frozen Food purchases were left until the end 
of the shopping trip. Tosco, Sainsbury. Asda and Safeway were the favourite 'ti, -,, t 
choice' shops. Iceland was the clear favourite second choice shop 171-( consumers) 
indicating that many consumers may buy their frozen food during a separate "hopping 
trip to Iceland. See Appendix 5.9 for details. 
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5.4 Structural Equation Models 
A range of structural equation models were generated: - 
model based on the product of belief and value - including all v ariablc,,. e. g. 
family related 
" model based on the product of belief and value - without family % ariablcý 
(to boost number of consumers included) 
" model based on beliefs and values as independent inputs - without family 
variables (for comparison with belief. value product approach) 
In this thesis, the full set of SEMs is only shown for the first approach (belief. value 
product, with family variables) - to avoid the confusion generated by presenting many 
similar models. Several routes were explored to improve model fit: - 
  Removal of behaviour, i. e. cropping the model after the intention measure 
  Simplifying the belief. value product input to attitudes, by using a single sum 
  Creating two additional `dummy variables' correlated at 0.7 to 0.8 with the single 
measures of own and perceived other's attitude, to explore whether the traditional 
multiple item approach would have produced a better model fit. 
None of these routes improved model fit, although the inclusion of additional 'dummy 
variables' to generate multiple measures, did reduce the error associated with the 
latent variables for own and perceived other's attitude. In addition, a model with 
better fit was generated that accounted for covariance between the consumers own 
and perceived others belief. value structure. 
Finally, a model was generated comparing each consumer across all product types, 
rather than the traditional comparison (as in all other models here) of many consumers 
across one product type. Note that all variables were standardised before use in the 
structural equation modelling. 
The first model approach (belief. \ clue product. including all variables) was used to 
compare consumer perception / purchase between product types. The different model 
approaches were compared to explore inter-model path stability on inclusion of 
additional consumers (%\ hen 'family variables' wwere removed) and the impact of using 
a helief. value product rather than having beliefs and values as independent predictor:. 
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5.4.1 Model Fit and Stability 
The Comparative Fit Index (CFI) and Root Mean Square Error of Approximation 
(RMSEA) was generally low for all models. CFI and RMSEA ranged from 0.60 to 
0.73 and 0.108 to 0.152 respectively. Recommended levels for CFI and RMSEA are 
>0.90 and <0.05 (Bagozzi and Baumgartner 1994 and Carmines and McIver 1981 in 
Bredahl 2000). Fit indices for models are summarised at the end of Appendix 5.5. 
However, the primary purpose of this study was to compare the structural models for 
each product, not to optimise the model. The models also appeared relatively stable, 
for example the relative contributions of own attitude and (perceived) others' attitude 
to intention to buy, and the strength of association between intention to buy on 
purchase frequency were very similar across model types (Table 5.10). Despite this 
apparent stability, some caution must be advised when comparing between models. 
neither of which adequately represents the data. 
Only in the case of pizza was the relationship between own attitude / others' attitude 
and intention influenced by the type of model. When the family variables were 
excluded, the influence of others' attitude on intention reduces; although it was still 
higher than for any other product type. This was probably caused by the inclusion of 
consumers without children / partners (in the `excluding family variables' models) 
who were less likely to be influenced by their perception of others' attitudes. 
Belief. value product 
model (including family 
variables) 
Belief. value product 
model (excluding family 
variables) 
Belief and value 
independent model 
(excl. famil variables) 
A-I 0-I I-B A-I 0-I I-B A-I 0-I I-B 
Beefburger 0.86 0.30 0.39 0.87 0.28 0.44 0.90 0.23 0.48 
Coated chicken 0.92 0.20 0.32 0.92 0.15 0.33 0.92 0.12 0.34 
Coated fish 0.95 0.18 0.40 0.98 0.19 0.40 0.98 0.15 0.39 
Pizza 0.63 0.51 0.50 0.81 0.35 0.50 0.79 0.34 0.47 
Fish ready meal 0.96 0.15 0.34 0.98 0.07 0.44 0.92 0.03 0.42 
Veg ready meal 0.99 -0.04 0.79 0.97 0.04 0.83 0.95 0.05 0.80 
A= Own attitude 
O= (perceived) others' attitude 
I= Intention 
B= Purchase behaviour 
Table 5.10 Stability of attitude - intention - purchase relationships across model 
types 
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In general the perceived influence of other people's attitudes ýý as much less than the 
consumers own attitude, and the own attitude - intention link "as %er\ strong. Indeed. 
the strength of the link between own attitude and intention raises some doubt about 
the independence, in this study, of these constructs. The average attitude - intention 
correlation for the belief. value product models (including family v ariablcs) ýt as 0.88: 
far higher than that reported (0.49) by Armitage & Conner (TO(L) in their meta- 
analytic review. One interpretation is that consumers provided the same response in 
this study for the attitude and intention questions because in reality these tit o are ' cry 
closely linked for the target behaviour; purchase of frozen food. It seems unlikely that 
the high attitude - intention correlation was caused by a general questionnaire 
response bias, as the (perceived) others attitude - intention average correlation was 
0.22; similar to that reported (0.34) by Armitage & Connor. 
Belief. value product vs. belief and value independent models 
Comparison of the belief. value product and belief and value independent models 
indicated that the value measures (in the belief and value independent models) did not 
contribute to the explanation of own or (perceived) others' attitudes. Most of the 
values were not significantly related to either own attitude or (perceived) others' 
attitude, whilst the belief measures were very effective predictors. 
Despite this. the belief factor structure was fairly similar between the two models 
(Table 5.11 compares the two models for coated fish, see also Appendix 5.3 for SENI 
diagrams). The similarity of these models supports Evans (1991) position that beliefs 
and values effectively predict attitude independently, and that the TRA/TPB use of 
belief. vvalue products is statistically unnecessary. 
Also note that the standard deviation of a multiplicative composite is a complex 
function of the means and standard deviations of the components of the composite. as 
discussed by Evans (1991). Therefore small change in the position of the icro point or 
in the scaling, can sometimes result in large changes in the sign and magnitude of the 
correlation coefficient. 
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Despite these concerns, the belief. value product model was chosen for further anale ,ý 
here a,, it provided a causal link with greater credibility (the independent action of 
beliefs and values makes no intuitive sense). 
Belief. value product model 
Good value 
Filling 
Own attitude Tasty 
factor I Convenient 
Interesting 
Typical 
Belief and value independent 
model 
Good value 
Filling 
Tasty 
Convenient 
Interesting 
Typical 
Own attitude 
factor 2 
Independent 
Creative 
Sharing 
Good looking 
Safe 
Health 
Creative 
Sharing 
Good looking 
Healthy 
Safe 
Table 5.11 Comparison of belief. value product and belief and value independent 
coated fish models. The belief structure underlying own attitude 
Further work is recommended to establish the independence of belief and v aluc 
measures, one explanation of Evans (1991) observation is that our measures of 
`belieF also contain an element of value, i. e. that consumers were unable to 
completely disassociate these two elements. 
To avoid confusion no other `belief and value independent' models were included in 
this thesis and further discussion refers only to the belief. value product model. 
Furthermore, there was evidence that the belief-value structures underlying 
consumers' own attitude and perception of other's attitude were not independent. 
Covariance indicated by the LaGrange Multiplier between own and perceived others 
belief. value variables for the coated fish model (Appendix 5.5) generated a model 
wý ith CFI = 0.82. and RMSEA = 0.09. In agreement with Shimp & Kavas (1984). but 
contradicting Bentler & Speckart (1979) there were no additional covariance link. 
identified for the behaviour latent variable, supporting the mediating role of intention 
within the expectancy-value model. Therefore an improved model fit ýýas achic\cd 
through recognition of the interdependence of the consumer's cogniti\ c structure for 
their o\\ n and perception of other's beliefs and values. 
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Similar covariance (between cognitive structure items) ýý as found for all product 
types (Appendix 5.5). Note, however, for the product types tested here. there as little 
evidence (the exception being pizza) for a direct covariance between own attitude and 
perceived other's attitude. 
Other researchers have also explored modifications to Fishbein & Ajzen's Theory of 
Reasoned Action. Shimp and Kavas (1984) also found improved model fit bý 
including cross-over links between belief factors (own beliefs and perceived others' 
beliefs), and cross-over links between own attitude and perceived others' attitude (or 
`subjective norm'). In addition to improving model fit, these additional relationships 
make some theoretical sense by accounting for the likely inter-dependence of own and 
perceived other's beliefs: it is unlikely that consumers have a cognitive structure for 
their own beliefs that is completely independent of their perception of other people's 
beliefs. 
However, additional links between variables must be used cautiously, as Shimp . 
Kavas (1984) also found they can change the balance of relationships between own 
attitude and perceived others' attitude with intention. Fife-Schaw (1996) also 
recommended that modifications to a causal framework, to improve statistical fit, 
should only be undertaken when the modifications make some theoretical sense. 
Comparison of belief. value models across product types: 
The belief. value models (with family variables) were further compared across the 
product types. Comparison of these models across product types indicated similar 
loadings of belief. value products onto the factors explaining own attitude (Table 
5.12). 
  Good value, filling, and tasty loaded onto factor 1 for all products. 
" Convenient and typical also loaded onto factor I for all but one product. 
  Beefburger and fish read? meal differed h` having safe loaded into factor I. 
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This indicated (as factor 1 had most influence on own attitude) that safety was more 
important in determining consumer attitude towards beefburgers and fish ready meal 
than for other product types. This may have been due to concerns about BSE and fish 
bones. 
Beefburger Chicken ready Coated fish Pizza Fish ready Vegetable 
meal meal ready meal 
Good value Good value Good value Good value Good value Good value 
Filling Filling Filling Filling Filling Filling 
Tasty Tasty Tasty Tasty Tasty Tasty 
Own attitude 
Typical Typical Typical Typical Typical 
Belief factor 1 Convenient Convenient Convenient Convenient Convenient Interesting Interesting Interesting Interesting 
Safe Safe 
Sharing Sharing 
Good looking Good looking 
Healthy 
Creative Creative Creative Creative Creative Creative 
Sharing Sharing Sharing Sharing Sharing 
Own attitude Good looking Good looking Good looking Good looking 
Belief factor 2 Interesting Interesting 
Healthy Healthy Healthy Healthy 
Convenient 
Safe 
Typical 
Safe Safe Safe 
Independent Healthy 
Table 5.12 Factor loadings of beliefs across product types 
Pizza and vegetable ready meal differed from other product types by having good 
looking and sharing loaded onto (the more `attitude influencing') factor 1. Note that 
this was likely to be a positive influence in the case of pizza (it scored highly for 
sharing and good looking) and a negative influence in the case of vegetable ready 
meal. 
Belief factor 2 primarily related to how creative the product type was, how good it 
was to share and how good looking it was, but note that for all but fish ready meal, 
belief factor 2 did not significantly link to own attitude. 
There were also similarities and key differentiators across product types, within the 
factor structures underlying (perceived) others' attitudes, for the belief. value model 
approach including family variables (Table 5.13). 
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In all models only one of the factors significantly related to (perceived) others' 
attitude. Note that the factors have been re-coded in Table 5.13 so that factor 1 is 
always the significant factor. For all product types children and partners ('the family 
variables') were loaded onto this `significant' factor. 
(perceived) Beefburger Coated Coated fish Pizza Fish ready Vegetable 
others' beliefs (x chicken meal ready meal 
motivation to 
compl ) 
Children Children Children Children Children Children 
Factor I Partner Partner Partner Partner Partner Partner 
Friends friends Friends 
(AHA 
GHA GHA GHA GH; \ (iHi 
Factor 2 Parents Parents Parents Parents Parent. Parents 
Friends Friends Friends 
Table 5.13 Comparison of belief. value product model. The belief structure 
underlying (perceived) others' attitude across product types 
Government Health Advisors and parents were typically loaded on the factor not 
significantly related to (perceived) others' attitude (with the exception of coated 
chicken). 
5.4.2 Family health obligation and seasonality of purchase 
In all but one instance (seasonality for fish ready meal), the family health obligation 
and seasonality of purchase variables were not significantly related to intention to 
buy. Therefore, for these product types, there was no evidence that the time of year or 
concern over family health directly influenced intention to buy. 
However, examination of the LaGrange Multiplier tests for each product types 
(Appendix 5.5) indicated an improved model fit would have been achieved by 
accounting for covariance between `seasonal appropriateness' and the belief. value 
product latent factors. There was similar, but weaker evidence for a link between 
family health obligation and the belief. -value product latent factors. This indicated that 
the additional variables of 'seasonality' and 'family health obligation' alight hale 
been better positioned as belief items. rather than as direct predictors of intention. It is 
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also notable the Wald tests (Appendix 5.5) indicated the link between these variables 
and intention could be removed without detriment to model fit for most product t\ pe-,. 
5.4.3 Prediction of purchase behaviour 
Simple correlation of intention to buy and Self-report purchases ranged between 0.20 
and 0.45 (Table 5.5). whereas the link between the intention and behaviour latent 
variables in the SEMs ranged between 0.32 (coated chicken) and 0.79 (vegetable 
ready meal; Table 5.10). 
It is notable that the SEM for vegetable ready meals generated an apparent 
improvement in prediction of behaviour (0.79 vs 0.38). This improvement was 
probably due to the independent nature of the vegetable ready meal behaviour data 
(packs, diary and Self-report) as shown in Table 5.9. 
5.4.4 Across Products Model 
An alternative model was employed, focusing on the response to different product 
types by each individual consumer (within consumer, across products). This approach 
differed from all other models discussed above, which compared many consumers' 
response to one product type (within product. across consumers). An across product 
model intuitively seems closer to the consumer choice process, where presumably 
consumers make decisions based on their own perception of the relative worth of 
alternative behaviours. Davidson and Morrison (1983) reported a `within consumer, 
across products' model to be superior to the more commonly used 'within product, 
across consumers' model (as discussed in Chapter 1. section 1.2.3). 
In this study, the across product model (Appendix 5.3) did not have improved fit (CFI 
= 0.66, RMSEA = 0. I-4), but as discussed above, improved fit could be achieved by 
accounting for the covariance within measures of the consumer's cognitive structure. 
Note however, that the across product,, model had a weaker link bet%%ccn intention 
and behaviour (0.16). 
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The across product model structure was, perhaps not surprisingly, a composite of the 
models generated for each product. Own attitude was the stronger predictor of 
intention, and partner/children the stronger predictors of perceived other's attitude. 
The cognitive structure beneath own attitude differed from the individual product 
models, in that both (rather than just one, as discussed above) belief. value factors 
significantly related to own attitude. 
Further work is required to establish whether an across product (or `across 
object/behaviour') model would provide a more valid basis for attempts to 
influence/change consumer behaviour. 
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5.5 Discussion 
This study highlighted the complex perceptual framework within "hich consumers- 
make product purchase decisions. Consumers used a mix of brand name,,. 
supermarkets and product types as examples of a product category. 
The implication for studies aiming to unravel the decision making process. Is that 
consumers may operate within a more complex system than that presented by 
experiment designs. For example, whereas in this study consumers were asked to 
compare product types, it is probable that their 'natural' comparison framework 
included both brands, supermarkets and product types. This introduces additional 
complexity, as a comparison of pizza with coated fish may not be equivalent to a 
comparison of McCain's pizza with BirdsEye coated fish. 
Similar issues may occur in other studies applying an expectancy-value approach, for 
example a comparison of low and high fat foods may not be equivalent to a 
comparison of (low fat) Philadelphia Lite and (high fat) Brie. Further work is required 
to establish whether experiment designs more grounded in the consumer's perceptual 
framework (than the researcher's hypotheses) would provide improved models of the 
consumer decision making process. 
Further work is also recommended to improve understanding of the link between self- 
reported and actual behaviour. Whenever possible it is recommended that studies 
apply an actual measure of behaviour as a substitute for, or to monitor the reliability 
of, self-reports. 
It was also notable that the inter-correlation of purchase behaviour measure" (selt- 
report, diary and packs) was greater for target behaviours with clearer definitions, e. g. 
pizza vs. vegetable ready meal. This can also be interpreted as a benefit of using 
categories that are more familiar to consumers. Vegetable ready meal', may ha\ e been 
better represented by using a typical example of this category. e. g. % egctable lasagne. 
In `general it was clear from the SENT. that the perceiý ed influence of other people'., 
attitudes %\ as much less than the consumer's own attitude (with the exception of 
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pizza), and that the consumer's own attitude was strongly linked with intention. The 
study was also able to highlight those beliefs that in general most influenced 
consumer's attitudes. These were, across all products; good value, filling, tasty and to 
a lesser extent convenient and typical. 
Note the similarity between these beliefs and attributes identified by other studies in 
this thesis (using Repertory Grid, Computer Simulated Images and Expectation 
approaches). These previous studies found consumers differentiated the appearance of 
frozen coated fish products by how appetising the coating appeared (= how tasty they 
expect the product to be), how natural the shape was (also a cue for tasty ?) and the 
portion size (= how filling it will be ? ). 
Therefore two of the key beliefs in this expectancy-value study (comparing across 
frozen product types) were also identified as key in differentiating among variants of 
a single product type (coated fish); tasty and filling. 
Hence we can infer that at least some of the attributes I factors, used by consumers 
when comparing different product types (e. g. a range of frozen products), are similar 
to those used when discriminating between products of the same type (e. g. frozen 
coated fish variants). 
It was surprising that the 11 belief statements reduced to an underlying belief 
structure with (mostly) just two factors. Although consumer beliefs were far less 
differentiated than expected, insight was gained from small differences in the way 
belief statements loaded onto the 2 underlying factors for each product type. These 
changes also indicated the context dependent nature of a consumer's mental 
representations. 
Also, despite the identification of a common attribute set across all product types 
(good value, filling, tasty, convenient and typical), the SEMs also demonstrated 
differences in belief importance between product types. Safety was more important in 
determining consumer attitude towards beefburgers and fish ready meals than for 
other product types. 
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Pizza and vegetable ready meal differed from other product types as consumer 
attitudes were also influenced by the good looking and sharinZ-- 
4 
beliefs. Note that the 
good for sharing' belief was not identified in previous studies of this thesis that 
explored consumer differentiation between variants of the same product type (coated 
fish, Chapters 2 to 4). Good looking and sharing beliefs may be key to pizza's succes" 
in the market and explain the greater influence of 'others' attitudes' on intention 
compared with other product types. 
Therefiire, some of'the attributes discriminating between product types (e.,,. ',, ood tnr 
sharing') were different from those used when coiupciri, l, products of the same type. 
In general, the TRA framework did not fit the data well. Expansion of the model. to 
include covariance within the consumer's cognitive structure, i. e. betaten own and 
perceived other's beliefs / values, lead to increased model fit. 
In all but one instance, the additional variables included in this study (family health 
obligation and seasonality of purchase) were not significantly related to intention to 
buy. However, SEM diagnostics indicated that family health obligation and 
seasonality of purchase might have been better positioned as additional measures of 
the consumer's belief structure. 
In contradiction to this study, other research has found a significant influence of 
family health obligation on intention. One explanation is that the impact of this 
variable is dependent on the type of target behaviour, such that it is influential for 
consumers choosing between milk of different fat levels (Raats et al, 1993 and 1995) 
but not when choosing between different frozen food products. In this study. 'healthy' 
had no influence on consumer's own attitude for four of the six products (Table 5.12) 
and GHA had no influence on (perceived) other's attitude for five of the six products. 
Therefore 'healthy', and presumably also family health obligation, did not appear to be a 
crucial issue here. Indeed, our finding is similar to that reported by Sapp ( 1991) ýL ho 
used SFNI and an expectancy-value approach to examine factors underlying 
consumption of beef. Sapp (1991) found nutritional knowledge had little impact on 
attitudes. intentions and behaviour. 
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Although there was little evidence to support modification of the TRA by addition of 
family health obligation or seasonality of purchase variables, this study did support 
the growing body of evidence for greater consideration of attitude ambivalence or 
mixed feelings. The strength of the attitude-intention correlation was ýt eakcr At hen the 
consumer's feelings (about the target behaviour) were mixed (as discussed by Sparks 
et al, 2001). 
Food Choice Framework 
This study (in combination with results from previous studies on coated fish alone) 
has shown that the perceptual templates used to discriminate between product types. 
are both similar and different to those used to discriminate between variants of the 
same product type. 
One potential underlying mechanism is that the perceptual templates used to choose 
between alternatives are constructed depending on the context (e.,,. consideration set, 
consumer goal) at that moment in time. The importance of product attributes or 
beliefs within the template are then also dependent on the consideration set and 
consumer goal. Some attributes/beliefs used to discriminate between variants of the 
same product may `drop out' when products of different types are compared, whilst 
others play a role in both 'intra-product' and 'inter-product' comparisons. 
Ratneshwar et al (2001) have recently reported that personal goals (e. g. health) and 
situational goals (e. g. convenience) influence the consumer's categorisation process 
when judging food products, and therefore that consumers do not hold relatively 
invariant mental representations of products that are routinely accessed to support 
decision making. Their work and this study indicate that, when deciding between 
alternative products, consumers (probably subconsciously) construct 'decision 
templates' that fit their desired goal. 
Ratneshwar et at (2001) also concluded that both stimulus driven ('bottom-up') and 
goal derived (top-down) inputs substantially affect category representations. Again, 
this study Support" their position that both product-based (e. g. tasty) and goal-based 
(e. z. good to share) beliefs influence consumer attitudes and in turn intention to hu\. 
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Finally, further work is required to explore the relative merit of modelling each 
consumer's choice across a range of options (within consumer, across 
products/behaviour) rather than the more traditional modelling across consumers for 
one behaviour (across consumers, within product/behaviour). Although this approach 
did not produce a better fitting model here, it may form the basis for more effective 
intervention by focusing on the decision processes within individual consumers. 
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Chapter 6: Conclusions and recommendations 
for further work 
This thesis combined approaches from differing, perspectives. to generate an improved 
understanding of key stages in the psychological process underlying choice and 
consumption, for a specific range of food products. 
Four approaches have been explored in series (Figure 1.1), with selected aspects from 
one study being further explored in either a broader context ('broadening out') or 
narrower context C tunnelling down') in subsequent studies. The first study applied a 
modified repertory grid approach (based on Personal Construct Theory) to explore 
individual consumers' product-specific conceptual framework. Key hypotheses 
generated from the repertory grid approach were then tested via the conjoint and 
appearance expectation studies. Subsequently the findings from repertory grid, 
conjoint and appearance expectation studies (all focused on one product type) were 
evaluated from a wider product perspective via an expectancy-value approach. 
`broadening out' 
Repertory Grid Analysis 
on commercial 
fish products 
& package appearance 
Expectancy-Value 
of fish vs. other frozen 
products & 
its influence on purchase 
Conjoint Analysis 
using computer simulated 
images 
of fish products 
Study l Study 2 
`tunnelling down' 
Appearance Expectations 
of fish products 
and their influence on 
product liking after eating 
Study 1! --+Study 2 -study 3 
Figure 1.1 Thesis Framework 
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Findings from each study have also been related to a ne%ý Food Choice Framc% curl: 
(Figure 1.2), based on a synthesis of the theoretical perspectives underlying different 
approaches to exploring food choice. 
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how store appropriateness 
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Figure 1.2 Food Choice Framework 
The consumer's perceptual templates were explored via repertory grid and conjoint 
analysis. The choice process was explored by expectancy-value theory, and the 
influence of expectations during preparation and consumption by a series of 
appearance expectation studies. 
In the first study a modified repertory grid approach found consensus dimensions for 
consumer perception of both the frozen product and package construct scores, 
indicating significant commonality between consumers' perceptual templates. Indeed, 
there was little evidence for consumer segmentation in this or following studies. 
Internal preference analysis found only one dimension for overall liking of the 
packages and one dominating dimension for the products. 
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The first consensus dimension (explaining most variance in construct , cores) ý\ a an 
effective predictor of consumers' overall liking scores, vv hich were stable o\ er time. 
A further issue was whether overall liking (driven by the perceptual template) from 
the frozen appearance then influences the consumer's overall response to the product 
after consumption; depicted in the Food Choice Framework as a link between 
`psychological core' and `response'. The link between expected liking from 
appearance and actual liking after eating was further explored in the series of 
appearance expectation studies. 
Note also that although there was some evidence to support a weak relations, hip 
between overall liking scores of packages and purchase, there was no significant 
relationship between package and frozen product liking. In the marketplace this may 
cause high levels of disconfirmation, further work is required to establish the impact 
of product-package disconfirmation on consumer perception of the product. 
In contrast to Earthy et al (1997), Wilson and Schooler (1991) and Wilson et al 
(1993), there was no evidence that consumers' overall liking scores were influenced 
by being asked to think more deeply about how the products differed. This finding 
may be specific to the type of reasoning required of consumers in this study, i. e. 
descriptive difference of products not reasons for preference. Also, the study design 
employed was a weak test of this effect, i. e. comparing means between small groups 
of consumers. 
A key disadvantage of the repertory grid approach was its focus on concrete 
(functional) rather than abstract (emotional) attributes, in agreement with the findings 
of Steenkamp and van Trijp (1997) and Bech-Larsen et al (1997). Alternative 
approaches that better map the emotional response to products and packaging would 
provide a useful comparison to the more concrete/functional neap generated here. 
Another flaw in the repertory grid approach was the product set used for stimulus 
material. which contained several interrelated and confounded attributes. The 
subsequent conjoint Study was designed to resolve the confounded attribute 
disadvantages incurred \ is the repertory grid approach. 
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In summary two key issues arose from the repertory grid stud\ : - 
What influence does product appearance (driven by their perceptual template,, ) have 
on consumer liking after consumption (i. e. their 'response' in the Food Choice 
Framework) '? This was explored via a series of appearance expectation studies. 
Which of the (confounded) attributes driving the first consensus dimension is the most 
important ? This was explored via a simulated appearance conjoint study. which we 
will discuss first here. 
In the conjoint study, computer simulation was successfully used to generate a range 
of images with highly controlled appearance, to 'unravel' the impact of appearance 
attributes (shape naturalness, coating colour, inter-product variability) that co-varied 
in the commercial sample set used for repertory grid analysis. 
The more controlled conjoint approach established that the influence of shape 
naturalness was far greater than that of coating colour, whilst inter-product variability 
had relatively little to no influence on the consumer. Most consumers preferred more 
natural appearing shapes with a darker coating. 
Preference Mapping was applied to further explore consumer segmentation. These 
studies also found great similarity between consumers with respect to their 
expectations / liking of coated fish products. i. e. there was little evidence of 
segmentation. In terms of the Food Choice Framework this implies that consumers 
had very similar `templates', as demonstrated by the similar liking pattern observed 
via internal preference mapping. However, note that (as proposed by Kelly's 
commonality and individuality corollaries) the large degree of consensus amongst 
consumers co-exists with a degree of individual idiosyncrasy. as preference,, were not 
identical for all consumers. 
In the conjoint study, there was some evidence that consumer's liking scores ý\ere 
influenced by the presentation of diagnostic questions. in concordance with the 
findings of Wilson et al (1993). but in contradiction to the repertory `grid -, tud% 
reported in Chapter 2 and discussed aho%c. .A 
ke\ difference may he that the 
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diagnostic questions used in the conjoint study were 'imposed', in comparison to the 
`free elicitation' of constructs within the repertory grid approach. 
The conjoint study also demonstrated that consumers strongly associated product 
quality attributes with the simulated images. For example, a natural shape cued 
expectations of a more nutritious product made from better quality fish, whereas an 
unnatural shape cued expectations of a product that would be over-processed with a 
dry texture. 
These product associations could influence other stages of the choice process, as 
indicated in the Food Choice Framework. For example, associating nutritious with a 
product could remind the consumer of a need (e. g. to buy something healthy for their 
children) and influence their choice (more likely to purchase than products perceived 
to be less nutritious). Associating `better quality fish' with a product could influence 
the consumer's response, i. e. a perceived quality expectation effect. 
Although the conjoint approach was successful in unravelling the impact of attributes 
that had been confounded in the repertory grid study, there were several areas for 
further improvement. For example, coating darkness had a slightly wider range than 
shape naturalness and both had a much larger range than inter-product variability. 
Further work is required to determine the extent to which consumer perceptions are 
determined by the range of each factor presented and the criteria for choosing the 
most appropriate ranges. Ideally, the range should represent `real life', i. e. credible to 
consumers and within practical limitations. 
Another issue is the type and number of factors included in the study. Ideally factors 
should be those of key importance to the target consumer, not of greatest interest to 
the experimenter. Omission of attributes key to consumers could over-inflate the 
apparent importance of attributes that are included in the study. 
In this conjoint study we both confirmed and refined the findings from the repertory 
grid approach. The impact of coating colour and shape naturalness (both loaded onto 
the first consensus dimension in the repertory grid study) on liking were confirmed, 
and their relative impact established. The conjoint study also confirmed the relative 
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unimportance of inter-product variability, an attribute loaded onto the second 
dimension (unrelated to consumer liking) in the repertory grid approach. 
Despite its design flaws the conjoint study successfully tackled one of the key 
questions raised by the repertory grid study, i. e. the relative importance of product 
attributes within the consumer's perceptual template. 
However, the impact of the perceptual template on other stages of the Food Choice 
Framework was still unknown, i. e., the other key issue that arose from the repertory 
grid study. What influence does product appearance (as interpreted by each 
consumer's perceptual template) have on liking after consumption ? In particular, do 
the weaker appearance attributes (e. g. coating colour) play any role ? This issue was 
addressed in the series of appearance expectation studies. 
Also, although the conjoint and repertory grid approaches indicated that consumers 
have similar templates, the impact of a template on product perception may be 
moderated by characteristics of each individual's `psychological core'. Therefore the 
appearance expectation studies also explored the impact of `private body 
consciousness' on the size of the expectation effect observed for each consumer. 
The appearance expectation studies explored the `cascade' of expectations from one 
stage in the eating process to another and their impact on a consumer's liking scores 
after eating. There was a strong influence of product appearance (both frozen and 
cooked) on consumer expectations, and these expectations also influenced consumer 
liking after eating the cooked product, even though the cooked product was actually 
the same quality. In terms of the Food Choice Framework this demonstrated the link 
between a consumer's perceptual templates and their response to a food product. 
There was no evidence of a relationship between Private Body Consciousness and the 
susceptibility of consumers to the expectation effect. Considering the inconsistent 
impact of PBC reported by other research (Solheim and Lawless 1996, Jaeger et al 
1998, Bower & Turner 2001) it seems likely that PBC is heavily context dependent. 
Where context includes both the type of stimulus material (e. g. type of food) and 
modes involved (verbal, visual, sensory). For example, whilst other research has 
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focused on the conflict of verbal and sensory information (e. g. product labels ý. taste ). 
here we have presented conflicting sensory information. Our failure to find an effect of 
PBC indicates that it may only moderate expectation effects when verbal (infornmation)- 
sensory conflict is present. 
Several design flaws were identified in the series of appearance expectation studies. 
In particular, the first study demonstrated problems caused by an over-complex design. 
Consumer's expectation scores changed during the study as subsequent pairs of frozen- 
cooked products were presented. The repeated pairing of differing frozen and cooked 
appearance may have led either to conscious confusion or an unconscious 
`disassociation' (or `unlearning') of frozen and cooked product appearances. 
In the second study the potential role of `consumer uncertainty/unease' arose. Consumer 
scores appeared to be influenced by their initial `unease' with being asked to 'look at 
but not score' the frozen product. Unease with a task may indirectly lower reported 
scores. Unease may have a similar effect on consumer evaluation to that proposed for 
mood by Bower (1991). 
In combination, the repertory grid, conjoint and appearance expectation studies have 
explored several links within the proposed Food Choice Framework. The repertory 
grid approach identified consensus perceptual dimensions used by consumers to 
differentiate between both product and package appearance. The conjoint approach 
clarified which product appearance attributes were key, and the appearance 
expectation studies demonstrated that product appearance attributes create 
expectations that do impact on consumer liking after eating. Furthermore, the link 
between expectations (formed from the consumer's perceptual templates of product 
appearance) and overall liking, has been demonstrated for a relatively weak attribute: 
coating colour. Presumably the impact of shape naturalness would be even greater. 
The repertory grid, conjoint and appearance expectation studies all focused 'down' on 
a limited set of coated fish products. However, it is unlikely that consumers 
have 
isolated templates for 'froren coated fish products', as they compare many 
different 
product types when shopping. The final study 'broadened' the scope, to explore 
whether attributes used by consumers to 
differentiate between a narrow pct of 
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products (coated fish) had any relevance in the more realistic proce» of comparing 
different types of products. 
An expectancy-value approach was used to study consumer perception of coated fish 
products Of other product types. Crucially, this study highlighted the complex 
perceptual framework within which consumers make product purchase decisions. 
Consumers used a mix of brand names, supermarkets and product types as examples 
of a product category. Therefore the perceptual templates, (and constituent 
attributes/constructs) employed by consumers in the repertor\ grid study '\ crc likely 
to be a gross simplification of those used in real life when choosing between a wider 
range of product types, where product attributes, product type and brand attributes 
interplay. Furthermore, it seems likely that the importance of product attributes, or 
beliefs, within a conceptual template will be dependent on the consideration set and 
consumer goal. 
Despite the impact of context (e. g. product range) on attribute importance, there was 
still some similarity between the expectancy-value beliefs and attributes identified by 
the repertory grid study. For example the repertory grid construct appetising coating 
appearance' (based on coated fish) is similar to the expectancy-value belief on 
expected `tastiness' of different products. 
Note however that some expectancy-value beliefs were not matched by equivalent 
repertory grid constructs. For example beliefs about how 'good looking' and good 
for sharing' were key in the consumers' comparison of different frozen product types. 
but were not identified by the repertory grid study based solely on coated fish. 
In general, the TRA framework did not fit the data well. This was primarily due to the 
model's failure to represent covariance within the consumer's cognitive structure. i. e. 
between own and perceived other's beliefs / values. The analogous component within 
the Food Choice Framework is the psychological core. and the results from the 
expectancy-value study suggest that this should be treated as an interacting -, ct of 
factors. embodied for a particular context and individual by a potentially unique (hut 
often similar !) perceptual template. 
IZ, - 
In general, the percei%ed influence of other people's attitudes (the 'subjecti\e norm') 
on a consumer's intention to buy a type of product ýý as much less than their o« n 
attitude. Although additional variables (family health obligation and -seasonality of 
purchase) were not significantly related to intention to buy. there was e% idence that 
they could be positioned as additional measures of the consumer's belief structure. 
Note also that other research has reported that 'season' and 'try to include' (. .. 
for 
children) are dimensions used by consumers within personal food classification 
systems (Furst et al 2000). The strength of the attitude-intention correlation ký as 
significantly influenced by how mixed the consumer's feelings were about the target 
behaviour, in agreement with research into attitude ambivalence by Sparks et al 
(2001) and Armitage & Conner (2000). 
A key flaw in this study was the limitation of product types to a frozen format. The 
consumer consideration set is likely to span across several preservation formats. 
Indeed, limiting the range to supermarket products may also be misleading if 
consumers consider takeaway food within their consideration set as a solution to the 
need `something to eat tonight'. 
A key strength of the study was the greater understanding generated on the link 
between self-reported and actual behaviour. The level of agreement between self- 
report and more objective measures of behaviour was found to be dependent on the 
`clarity' of the behaviour, e. g. these measures were more highly inter-related for pizza 
(easy to define & recall buying/eating) than for vegetable ready meals (vaguer 
definition & lower recall). 
Overall, in terms of the Food Choice Framework, this thesis found only a low le\ el 
of individual variance due to the potentially unique nature of each consumer's 
'psychological core'. There was no effect of private body consciousness on 
susceptibility to expectation effects (appearance expectation studies, Chapter 4). 
surprisingly similar perceptual template,, used to differentiate between product,, or 
packages (repertory grid study. Chapter 2) and little e\ idence of preference 
segmentation for product appearance (conjoint study. Chapter ). \otc ho\\ c"\ er that 
other aspects, of the psychological core (not tested here) n'Ia\ ha, ,c more impact. or 
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perhaps there may be greater impact of variation in the psychological core for higher 
involvement behaviours 
However, there was evidence that the perceptual templates used to discriminate 
between product types vary with the choice context, e. g. between comparing different 
coated fish and comparing different frozen products. Ratneshwar et al (2001) have 
also proposed that when deciding between alternative products, consumers 
subconsciously construct `decision templates' that fit the goal at hand. This issue is 
also related to the concept of underlying attitudes within the TRA model. If attitudes 
are constructed for each context (Bettman et al, 1988 and Wilson & Hodges, 1992). 
then experiments exploring the role of attitudes in decision making and intention 
forming must take care to place the consumer / subject in the appropriate context, 
which includes use of the appropriate consideration set. 
In summary, several of the links between stages of the Food Choice Framework were 
supported by this thesis: - 
  There was evidence for a common impact of the psychological core on 
consumer's reported liking. In Chapter 4 consumer's expectations (formed from 
their perceptual templates of product appearance) had a large impact on their 
response to the cooked product. 
  An `in-store event', the consideration set (coated fish variants vs. frozen food 
variants) influenced the consumer's perceptual template (as hypothesised) by 
introducing new differential attributes (comparing conclusions from Chapter 2 and 
Chapter 5). 
  Some product types were found to meet different perceived needs, for example it 
was only for pizza that perceived other's attitude ('subjective norm') had a 
significant impact on the consumer's intention to buy (Chapter 4). 
The last two links represent the joint existence of attribute and needs based 
comparison within the consumer choice process. In addition to key product 
appearance attributes driving consumer perception and liking (e. g. natural shape = 
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better fish and more liked overall), the product type itself also influenced perceived 
appropriateness for different consumer needs (e. g. pizza better for sharing). 
Viewing the consumer decision process via the Food Choice Framework emphasised 
the interplay of factors and stages. This may have increased the external validity of 
interpretations, which were made from a series of studies that explored different 
aspects of the process, rather than a narrower focus on one stage from one theoretical 
perspective. The latter ('narrow') approach may enhance the development of a 
theoretical perspective but risks failing to maximise advances in our understanding of 
the complex food choice process as it occurs in real life. Certainly in this thesis, the 
product development actions differed depending on the type of study approach. The 
more concrete attribute based repertory grid, conjoint and expectation approaches 
identified changes to the product appearance, whereas the belief based expectancy- 
value approach identified other actions related to social aspects of the product, such as 
how easy to share it is. A wider range of action standards was therefore a benefit of 
initiating studies from the wider perspective of the Food Choice Framework. 
However, a major disadvantage of the Food Choice Framework is the difficulty of 
operationalisation, i. e. converting it into a measurable and testable model. This is very 
effectively achieved for some stages of the Food Choice Framework by approaches 
such as expectancy-value and expectation theories, but currently there are no 
quantitative models that encompasses the dynamic and interactive nature of all the 
stages. Indeed, to date such models have remained largely qualitative in nature (e. g. 
Connors et al, 1996 and Connors et al, 2001). 
Connors et at (2001) also note that consumer behaviour research has tended to focus 
on rational choices and specific product comparisons, and in compensation have 
developed a qualitative model based on the concept of personal food systems; a 
dynamic set of processes constructed to enact food choices. Employing a qualitative 
interview approach, they found a common set of five main food-related values that 
were used by consumers; taste, health, cost, time and social relationships. In similarity 
to this thesis, they found the priority given to social relationships depended on the 
type of product and situation. 
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A key observation from Connors et al (2001) was the universal presence of 
categorisation processes with the food choice process. They concluded that food 
categories are organised as value continuums, ranging from foods that are close to 
those far from ideal in meeting that value. They also found foods were often 
categorised in a manner that located them in relationship to other foods, and so as 
found in this thesis, would depend on the range of foods or food behaviours and 
situation under consideration. This concept of food categories is similar to the 
`perceptual templates' of the psychological core in the Food Choice Framework, and 
emphasises the need to consider the cognitive framework underpinning attitudes and 
intentions in a less rigid manner than that proposed by expectancy-value theories. 
Rather than considering attitudes to objects/behaviours as dependent on a linear 
combination of values and expected outcome, they may better be described as the 
result of complex categorisation processes, where the salience of product attributes 
depends on the consumer's current goal & consideration set. 
Furst et al (2000) found consumers to have multi -dimensional food classifications 
relevant to their social perceptions or personal needs. Context was key, with the 
classification of one food type potentially swapping classes when considered under 
different contexts. Furst et al (2000) also note that the `experimenter's' approach to 
food classification might generate highly abstract levels of thinking about the 
consumers' view of foods, whereas a more natural (consumer grounded) approach to 
understanding classification generated a more personal / operationalised system. 
Although personal classification systems were unique to each consumer, Furst et al 
(2000) also found a common set of categories/classifications, e. g. like/dislike, 
cheap/expensive, familiar/different, seasonal/out of season, fresh/processed, 
convenient/not, try to avoid/try to include, unhealthy/healthy. These are very similar 
to the belief statements used in the expectancy-value study in this thesis. 
A more category-based approach may also provide a route to integrate perspectives on 
the cognitive and affective drivers of attitude. Indeed some researchers have already 
proposed that attitudes are expressed through categorisation of objects along 
evaluative continuums and that these attitude-based categorisation judgements can 
play a role in predicting behaviour (Cohen, 1990). A categorisation approach could 
also include the role of feelings/affect (omitted from the Food Choice Framework 
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here), associated with each category. Pham (1998) has demonstrated the impact of 
feelings on consumer decision making, and argued that instead of relying on attribute- 
based computations, people may perform evaluations by holding a representation of 
the target in mind and inspecting how they feel about it. Gorn et al (1993) have also 
shown that mood biases consumer evaluation, particularly when the consumer is not 
fully aware of the cause/source of their mood. 
An alternative route to include affect in the framework would be employing a 
measure of anticipated regret, i. e. the degree to which consumer's anticipate they will 
regret their choice, as discussed by Sheeran & Orbell (1999). In a theory of planned 
behaviour study on lottery playing, Sheeran & Orbell found that anticipated regret 
was a distinct construct to own attitude and subjective norm, and that it contributed 
substantial variance over and above the variance explained by attitudes and subjective 
norms. 
Note however, that the personal food systems proposed by Connors et al (2001) and 
the conceptual role of feelings/affect in decision making (Pham, 1998) have the same 
disadvantage as the Food Choice Framework described in this thesis. That is, the lack 
of an operationalised model that can be subjected to test. Further work is required to 
combine a categorisation/affect perspective with the predictive capacity of an 
expectancy-value approach. 
One aspect missing from the Food Choice Framework is the role of habit. In a study 
on car use, Verplanken et al (1998) found that intentions were only significantly 
related to behaviour when habit was weak, whereas no intention-behaviour relation 
existed when habit was strong. In our framework it has been assumed that habitual 
behaviour is the automation of considered choice, such that although no longer fully 
conscious it would be based on the same underlying intentions, attitudes and beliefs. 
This assumption requires more detailed evaluation in further work. 
A key issue for the study here is the degree to which consumers were operating in a 
habitual or considered manner when choosing between alternative frozen food 
products. The degree to which purchasing behaviour is habitual is likely to depend on 
the motivation of consumers to engage in deliberative processing of information 
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within the shop environment. Fazio (1990) proposed that spontaneous processing 
(when motivation or opportunity is insufficient) is more likely to occur when 
behaviour is habitual, and that this type of processing would be more dependent on 
the consumer's category Schemas, generated from past experience. 
Recommendations for further work 
There are many issues and experiment design improvements (as discussed above) that 
would benefit from further work. In particular two areas are recommended for further 
exploration: - 
1. Exploring the benefits of 'grounding' expectancy-value studies more strongly in the 
consumer's (rather than the experimenter's) consideration set. For example comparing 
attitudes / intentions towards the full range of meal options, frozen, chilled meals and 
even `take-away' from restaurants. This could also extend to the health behaviour 
area, where for example smoking may compete with alternative behaviours, such as 
mobile phone use, rather than just not smoking'. 
Another route to increasing the salience of stimulus material for consumers may be 
the incorporation of a categorisation approach. For example rather than relating 
attitude towards an object/behaviour to an underlying set of expected benefits and 
values, we could instead relate it to an underlying category of objects/behaviours. The 
interrelation of objects/behaviour would then represent an individual consumer's 
perspective of appropriateness for the given goal/context. Presumably the more 
typical an object/behaviour is of that goal category the more positive the consumers' 
attitude will be towards it. The main factors/attributes underlying category 
membership could also then be explored to establish what is driving consumer attitude 
to the category. 
A further route would be to incorporate measures of the consumer's feeling. ". as 
opposed to their cognition or perception. about the attitude object/behaviour. Note this 
is different proposition to the inclusion of measures such as 'ambivalence' or 'mi\cd 
feelin`gs' to the TRA or TPB models. Here 'feelings' refers to an emotive. 
unconscious reaction to an object/behaviour (probably measured implicitly) rather 
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than the consumer's conscious reflection on their feelings or the ambivalence of their 
attitude. Pham (1998) has shown that feelings influence decision making. and 'o 
incorporation of a truly affective measure into expectancy-value models ma\ further 
improve their ability to predict behaviour. 
2. Establishing the effect of time / repeated exposure on expectation effects. This 
thesis found expectations changed, on repeated exposure. within a one-hour study. 
What happens in real life ? How many times must expectations be disconfirmed 
before the expectation itself changes ? This should include a further examination of 
the often poor relationship between consumer's expectations from the package and 
those from viewing the frozen product. 
The impact of longer-term exposure on expectation effects could be explored by 
repeated presentation of branded products to consumers. If different groups of 
consumers were presented with the same brand, but different product quality, then the 
interaction, brand expectation, product quality and number of exposures could be 
established. A further variable here is the frequency of repeated exposure, presumably 
brand expectations will be more resistant to the effect of lower actual product quality 
if tasted infrequently. 
The different levels of product quality presented in a repeated exposure brand 
expectation study (as described above) would provide information on the relationship 
between the size of the disconfirmation (expected vs. actual) and consumer 
perception. For example, a small disconfirmation may never lead to reduction of the 
brand expectation effect (whatever the frequency), whereas a large disconfirmation 
may lead to reduction of the brand expectation effect in just a few presentations 
(perhaps at any level of frequency). 
Therefore a key design issue would be the most appropriate frequency of repeated 
presentation. Ideally, in initial studies, this should be roughly equal to the a\ crage 
consumption frequency for the target product. Once the interaction of brand 
expectation, product qualith and repeated exposure has been established at an 
-average' frequency then followw-up studies could explore the impact of incrca ing or 
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reducing frequency of repeated exposure. Note that % ery large disconfirmation 1e\ el' 
may lead to immediate contrast effects. and that repeated exposure at medium le\ cls 
of disconfirmation may also eventually lead to a change from assimilation to contrast 
effects. 
A similar approach varying expected quality from pack appearance could establish the 
interplay of pack and product quality on consumer perceptions. 
A further issue is the interplay of expectations at different stages of the food purchase 
process. For example, do brand expectations override all product appearance 
expectations, or do these two sources of expectation interact (as found in this thesis 
for frozen and cooked appearance) '? 
A critical test of the Food Choice Framework is whether the dynamic feedback loops 
proposed can be demonstrated to provide a predictive advantage in practice. This 
dynamic characteristic would be explored for the two key areas identified for further 
work above. However, note that exploring the benefits of grounding studies more in 
the consumer's consideration set (which will change over time) and investigating the 
impact of repeated purchase/use on subsequent purchases, would both require a 
(perhaps more expensive and time-consuming) longitudinal approach. 
More specifically, a key test of the Food Choice Framework would be to demonstrate 
that following a consumer's purchase activity (and the consideration sets / 
cite gorisations on which it depends) through time, would provide an improved 
prediction of future purchase behaviour, in comparison to an approach based on a 
'snapshot' questionnaire measuring recalled past and predicted future intentions / 
behaviour. 
In summary. this thesis has combined approaches from differing perspective, ', to 
generate an improved understanding of key stagcs in the psychological process 
underlying choice and consumption. described in a new Food Choice Framework. 
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Consumers were found to have very similar perceptual templates for a range of frozen 
products and their packages, and these templates were effective predictors of the 
consumers' overall liking. In contrast to other research there was no evidence that 
consumers' overall liking scores were influenced by being asked to think more deepl\ 
about how the products differed. 
Computer simulation was successfully used to generate a range of images with highly 
controlled appearance, to `unravel' the impact of appearance attributes. In this study, 
there was some evidence that consumer's liking scores were influenced by the 
presentation of diagnostic questions. A new differentiation between 'imposed' and 
`freely elicited' approaches to attribute/reasoning questions is proposed to explain 
differences in their apparent impact on consumer liking. 
A series of appearance expectation studies demonstrated a strong influence of product 
appearance (both frozen and cooked) on consumer expectations, and these 
expectations also influenced consumer liking after eating the cooked product. New 
experiment design issues were identified, in particular, that consumer's expectation 
scores changed during the study. There was also an indication that unease with a task 
may indirectly influence consumer response. 
An expectancy-value approach highlighted the complex perceptual framework within 
which consumers make product purchase decisions. This approach demonstrated the 
role of beliefs not identified by previous studies in this thesis, which were based on a 
more limited range of products and were biased towards more concrete attributes. 
Improvements to the TRA framework were identified, including accounting for 
covariance within the consumer's cognitive structure. In agreement with other 
researchers, the strength of the attitude-intention correlation was significantly 
influenced by how mixed the consumer's feelings were about the target behaviour. 
Although difficult to operationalise. the Food Choice Framework fostered a broader 
perspective of the factors influencing consumer perception of the food product range 
being studied. For example, it identified that consumers use both attributes and needs 
as the basis for their comparison of options during the choice process. This leads the 
researcher to a broader range of potential actions (attribute & need haled), rather than 
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the narrower perspective that would have been generated by using a single 
approach/theory. 
Key recommendations for further work included exploring the benefits of 'grounding' 
expectancy-value studies more strongly in the consumer's (rather than the 
experimenter's) consideration set, and establishing the effect of time / repeated 
exposure on expectation effects. 
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Appendix 2.2 Repertory Grid Study Presentation Order 
Day Session & 
order 
Subj. 
ID 
Protocol Triads Order 
am 1 l frozen product liking IEFDGCHBA 
2 2 frozen product liking IABHCGDFE 
May 3 3 frozen product liking (none) IHAGBFCED 
19 pm 4 4 frozen product liking IFGEHDACB 
5 5 frozen product liking IGHFAEBDC 
6 6 frozen product liking IBCADHEGF 
am 1 7 packaging; interview + liking IEFDGCHBA 
May 2 8 frozen; interview + liking IGHFAEBDC 
20 pm 3 9 packaging; interview + liking IGHFAEBDC 
4 10 frozen; interview + liking IHAGBFCED 
am 1 1I packaging; interview + liking ICDBEAFHG 
May 2 12 frozen; interview + liking IBCADHEGF 
21 pm 3 13 packaging; interview + liking 
1)ABD IFGEHDACB 
4 14 frozen; interview + liking 
2)HGE IEFDGCHBA 
am 1 15 packaging; interview + liking 
3)DEF IDECFBGAH 
May 2 16 frozen; interview + liking 
4)Ci1 IABHCGDFE 
22 pm 3 17 packaging; interview + liking IABHCGDFE 
4 18 frozen; interview + liking ICDBEAFHG 
am 1 19 packaging; interview + liking IBCADHEGF 
May 2 20 frozen; interview + liking IFGEHDACB 
23 pm 3 21 packaging; interview + liking IHAGBFCED 
4 22 frozen; interview + liking IDECFBGAH 
Appendix 2.2 Repertory Grid Study Presentation Order (continued) 
Day Session & 
order 
Subj. 
ID 
Protocol Triads Product Order 
am I I frozen liking only IDECFBGAH 
2 2 frozen liking only IFGEHDACB 
July 3 3 frozen liking onl, 
(none IBCADHEGF 
7 pm 4 4 frozen liking only ICDBEAFHG 
5 5 frozen liking only IH. -AGBFCED 
6 6 frozen liking only IGHFAEBDC 
am 1 7 frozen; interview + liking IGHFAEBDC 
July 2 8 packaging; interview + liking IABHCGDFE 
8 pm 3 9 frozen: interview + liking IEFDGCHBA 
4 10 packaging: interview + liking IDECFBGAI I 
aim 1 11 frozen: interview + liking IBCADHEGIF 
July 2 12 packaging: inter\ iew + liking IEFDGCHBA 
pm 3 13 frozen: interview + liking 
I )ARD IABHCGDFE 
4 14 packaging: interview + liking 
2)HGE IFGEHDACB 
am 1 15 frozen: interview + liking 
3)DEF IFGEHDACB 
Juk 2 16 packaging: interview + liking IGHFAEBDC 
10 pm 3 17 frozen: interview + liking IHAGBFCED 
4 18 packaging: interview + liking IBCADHEGF 
am 1 19 frozen: interview + liking ICDBEAFHG 
Juli 2 20 packaging: interview + liking ICDBEAFHG 
11 pm 3 21 frozen: interview + liking IDECFBGAH 
L- 4 22 1 
packaging: interview + liking IHAGBFCED 
tic; sions tines were: - 
\londay 10.00.10.45,11.30. lunch, 13.15.14.00.14.45. finish 15.15 
Other &I 10.00.1 1.15. lunch. 1 3.15.14.30. finish 15.30 
Appendix 2.3 Construct classification for frozen products 
Construct - principal component loadings for first dimension (5, ý% %ariance) 
Construct Consensus Mean Subject construct terms 
Category construct - 
PC 
correlation 
Less 16/ 16 0.7 3 Pale to darker coating colour 
appetising Darkness of coating 
coating Anaemic to dark/appetising colour of coating 
Darkness/goldenness of crumbs 
Pale to dark colour 
Lighter to dark 
Lighter to deep golden colour of crumb 
Dark, cooked colour of breadcrumbs 
Light to dark colour 
Pale, anaemic to golden colour of crumb 
No too attractive to richer colour crumb 
Yellowy to golden crumb colour 
Light to dark coating colour 
Pale to golden colour of crumbs 
Darker coating 
Wishv washy to darker colour of coating 
Artificial 15/16 0.71 Uniform to natural shape 
shape Rigid to fish shape 
Perfect/symmetric to adventurous shape 
Triangular/moulded to fish-like shape 
Artificial squarish blocks to fish shape 
Triangular, rectangular to not so uniform/more ov al shape 
'Machine cut to non-fiddled whole fish shapes 
: Moulded to piece of fish shape 
Quadrilateral processed to fish-like/uneven/out of sea shape 
Reformed to fish or cut-up pieces shape 
Shaped. squashed. compressed to like a fish shape 
Fish shape 
Square to fish-like shape 
Fishfinger to bit of fish shape 
Formed, shaped to natural fish or cut of fish shape 
Small 12/ 16 0.68 Overall size of pieces 
portions Size 
Small to large overall size 
Small to large portion size 
Small to big size 
Bigger size of portions 
Small to large portion size 
Small to large fish size 
Small to large size 
Small to large size of portions 
Larger piece size 
Small to large portion site 
Appendix 2.3 Construct classification for frozen products (continued) 
Construct - principal component loadings for second dimension (25% variance) 
Construct 
Category 
Consensus Mean Subject construct terms 
construct-PC 
correlation 
Variables 10/16 0.72 Uniform to natural shape (also PC1) 
sizes Assorted size; same sizes to lots of different sizes 
Perfect/symmetric to adventurous shape (also PC 1) 
Size varies; standard size for all to individual 
Artificial squarish blocks to fish shape (also PC I) 
Triangular/rectangular to not so uniform/more oval shape (also 
PC 1) 
How much all the same in the bag 
Quadrilateral processed to fish like/uneven/out of sea shape 
(also PC 1) 
Formed. shaped to natural fish or cut of fish shape 
(also PC 1) 
Very different to fairly similar sizes 
Chunky/ 11/16 0.58 Low to high chunkiness 
thicker Chunkiness; flat to full 
Thickness of portion 
More chunky product 
Portion thickness 
Thickness of fish 
Thickness of portions 
Depth of fillet; thin to chunky 
Fish depth; thin to thick 
Thickness of portion; thin to thick 
Thickness of portion; chunkier 
Unnatural/ 10/16 0.48 Low to high crumb naturalness 
uneven/ Odd colour coating 
odd coating Not so to evenly distributed coating 
Coating looks off 
Colour even-ness 
Even-ness of coating 
Plain to unusual crumb type 
Odd bits in crumb 
Standard to unusual breadcrumbs 
Coating looks worse/skin visible to good coating coverage (also 
skin visible construct) 
Skin visible 4/16 0.61 Skin visible 
More skin visible 
Coating looks worse/skin visible to good coating coverage 
Skin showing 
Appendix 2.4: Internal Preference Analysis of frozen product liking scores 
1.0o 
0.75 
0.50 
Z=, 
N 0.25 
C 
O 0.00- 
E- --0.25- 
_ 0 
-0.50- 
-0.75- 
--1.00 
\\; TFf 
A_ Birds Eye 6 cod steaks in crunch crumb BEW 595g £2.99 
13 Tesco 6 cod steaks in ovencrisp crumb TSK 600g £2.95 
C Iceland 4 skinless boneless cod in ovencrisp breadcrumbs (formed cod 
fillet) 
ICE 600g £ 1.99 
I) 
} 
! Marks & Spencer. skinless & boned cod fillets in light crispy breadcrumbs 
(frozen at sea within 6 hours claim) 
MAS 600ä £3.99 
E Fesco Premium skinless & boned cod fillets in fresh breadcrumbs TPR 600g £3.99 
F Sainsbury 's frozen cod in crispy breadcrumbs SIT 800g £2.99 
G Nature's Choice 90c/c fat free cod fillets in breadcrumbs NAT 600g £2.75 
11 \lacFisheries light & healthy cod fillets in ovencrisp crumb MAC 525g £2.99 
Tesco fillets of cod in ovencrisp breadcnºmbs TFT ' 800g £2.99 
I ULI IIII uy FnvuuLL r 
l 
s15 
a10 
s2V 
T-- 
1.00 
187 
-1.00 - 0.75 - 0.50 - 0.25 0.00 
0.25 0.50 0.75 
Dimension 1 (64.9%) 
Appendix 2.5: Construct classification for packages 
Construct - principal component loadings for first dimension (46% variance) 
Construct Consensus Mean Subject construct terms 
Category construct- 
PC 
correlation 
Product 12/16 0.70 Overall quality 
Appeal Product looks tasty/expensive 
(shape, False/uniform to fillet shape 
quality, Fish looks good 
coating, How good the product looks 
fish) More like fishfinger shape 
Regimental wedge to natural fish shape 
Spicy looking coating 
Crispy looking batter 
Square, same size to more fishy shape 
Quality of fish 
Machine-cut to natural shape 
Pack Appeal 12/16 0.64 Dark colours to lighter/fewer colours 
(colour, sea More attractive package colour 
images) Overall package looks cheap 
Sea-like pictures / straight from sea 
Cheap background colour 
Pack looks good 
Tacky to stylish package 
Overall package appeal; cheap & nasty to nicer 
Colour of sea /a blue I like 
Images of the sea 
Pictures of sea 
Blue / images of the sea 
Box size 11/16 0.69 Small to larger box 
Small to larger pack size 
Size of pack 
Bigger pack size 
Larger box size 
Size of carton 
Looks like more in pack 
Size of box 
Size of box (bigger portions) 
Square to rectangular box shape 
Size of box 
Size of box 
Freshness 11/16 0.63 Freshness; frozen at sea 
Easy to see `quick frozen' label 
Easy to see 'frozen' label 
How well frozen at sea 
How fresh the fish is 
Fresh image / pictures of the sea 
Fresher / frozen at sea 
Fresh e. g. frozen at sea 
Speed of freezing: frozen at sea 
Fresh, fast frozen, not mucked about 
How fast frozen 
Skinless / 10/16 0.54 Skinless / boneless ? 
boneless Very sure that skinless / boneless 
Easy to see skinless / boneless claim 
Easy to see skinless & boneless 
How sure bone free; from might have bones to I'm sure it's bone free 
Boneless ? 
Bony. : heap and nasty 
Skinless & boneless 
Skinle» 
Skinless / boneless 
1 81) 
Appendix 2.5: Construct classification for packages 
Construct - principal component loading., for -, econd dimension (24' %ariance) 
Construct Consensus dean construct-PC Subject construct terms 
Category correlation 
Healthy 15/16 0.76 Health,, claim 
Low to high fat le%el 
For people watching ei=,, ht 
Healthiness 
Low fat meal 
Loww fat claim 
How low fat 
Healthier 
Healthier: lower fat 
How healthy 
How health\ claims to be 
How healthy 
Healthy 
Healthy 
Healthy. lower fat 
(Cooking 9/16 -0.54 Versatile cooking option; 
options / More ways to cook 
isibility) Number of cook methods 
Easy to see how to cook 
Clear / easy to see how to cook 
Number of different cook options 
How easy to see cook methods 
How easy to see cook methods 
How easy to see cook methods 
(Certainty 8/16 -0.47 Sure how many in box 
of number How many in box: less clear to easy to see 
in the box) How easy to see number in box 
Sure how many in box 
How certain of number in box 
How certain of number 
How sure of number in box: definite 
How sure of number inside 
(Know 6/ 16 -0.61 Low to high brand confidence 
brand) How good is brand: not reliable to good name 
Know the make 
Brand name: not sure to good 
Know the name 
How much recognise logo 
(Price 6/16 -0.54 Ease of seeing price on box. hidden to clear 
isibility) HOW clear see price: difficult to easy 
How easy to see price 
How easy to cc price 
Price visibility 
How easy to sec price 
Appendix 3.1 Computer Simulated Product Images 
Image Number Coating Shape Inter-Product 
Colour Naturalness \ ariability 
F12 Dark Natural Short Fat. Lm, I hin 
F35 Dark Natural Short Fat. Short Fat 
F58 Dark Natural Long Thin. Long Thin 
1,32 Dark Unnatural Short I-: ºt. Long Thin 
L55 Dark Unnatural Short Fat. Short Lit 
L78 Dark Unnatural Long Thin. Long Thin 
R52 Pale Natural Short Fat. LonLl. Thin 
R75 Pale Natural Short Fat. Short Fat 
R18 Pale Natural Long Thin. Long Thin 
X72 Pale Unnatural Short Fat. Long Thin 
X15 Pale Unnatural Short Fat. Short Fat 
X38 Pale Unnatural Long Thin. Long Thin 
Key to images overpage: - 
F12 F35 
L32 L55 
R52 R75 
F58 
L78 
R18 
X72 X15 X38 
Appendix 3.1 Computer Simulated Product Images 
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Appendix 3.2 Presentation order for first computer simulated image study 
The study was run in four sessions (over two days). 100 consumers being divided into four groups of 25 subjects. 
with one group at each session. 
Grids of 12 images 
Four different grids were used, one at each session. The grids of images are 3 across by 4 deep. Each image on the 
grid shows a pair of products. In the grid designs below, no product appears in the same position twice in 
different sessions. Also each product appears in each row exactly once and in each column at least once. 
Within each grid, the image positions are balanced for coating colour, shape naturalness and inter-product 
variability. There are exactly two pale product images in each column and either one or two pale product 
images in each row. There are exactly two natural shape images in each column and either one or two natural 
shape images in each row. Each different shape and size combination appears once per row and at least once in 
each column. 
Session 1 
F58 L32 X15 
X72 F35 R18 
L55 X38 F12 
R52 R75 L78 
Session 2 
Flt L55 X38 
X15 F58 L32 
L78 R52 R75 
R 18 X72 F35 
Session 3 
F35 R 18 X72 
R75 L78 R52 
L32 X15 F58 
X38 F12 L55 
Session 4 
L78 R75 R52 
F12 X38 L55 
R18F35X72 
X15 L32 F58 
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At each of the four sessions, consumers were shown four of the product images one at a time, and asked to 
score for a series of attributes. The four images were Fl 2, L78, R75 and X72. 
The following Latin square design, showing the order in which the images will be presented to consumers at 
each session, is balanced for order. It is also balanced for first order carryover, so that each image follows every 
other image exactly once. Rows have been randomly allocated to sessions. 
Image order for attribute scoring: 
R75 Flt X72 L78 Session 1 
X72 R75 L78 F12 Session 2 
F12 L78 R75 X72 Session 3 
L78 X72 F12 R75 Session 4 
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Appendix 3.3 Questionnaire for computer simulated image study 
INTRODUCE 12 FISH IMAGES 
SAY: "I would like you to look at these fish products. You do not need to study 
them closely, I am interested in your first impressions". 
ALLOW RESPONDENT TIME TO LOOK AT THE TWELVE IMAGES 
Q1 Can you sort these products (quickly) in terms of your overall opinion of them. Please sort them into 4 
piles. Your first pile would be those you think are excellent or very good, your second pile good or 
fair, your third neither good nor poor, and your fourth pile for those you consider poor or very poor. 
IF THE RESPONDENT IS TAKING LONGER THAN APPROX. A MINUTE TO SORT 
THF. IMAGES PROMPT THEM AND SAY: "Just go with your first impression- 
ONCE RESPONDENT HAS SORTED ALL IMAGE INTO FOUR PILES, 
PICK UP 'EXCELLENT, VERY GOOD' PILE AND SAY: 
Q2 I would now like you to sort this pile of products in order of preference, starting with those you prefer 
most at the top. 
Record the number of the most preferred in first space below, ask respondent whether this is Excellent 
or Very Good and circle Excellent code (7) or Very Good code (6) on same line. Record second most 
preferred product in second space, and circle Excellent or Very Good code on same line. Repeat until 
all Excellent, Very Good products are recorded. 
PICK LIP 'GOOD, FAIR' PILE AND SAY: 
Q3 I would now like you to sort this pile in order of preference, again with the products you prefer most at 
the top. 
Record the number of the most preferred in next available space, ask respondent whether this is Good 
or Fair and circle Good code (5) or Fair code (4) on same line. Repeat until all Good, Fair products are 
recorded. 
PICK LIP 'NEITHER GOOD NOR POOR" PILE AND SAY: 
Q4 I would now like you to sort this pile in order of preference, again with the products you prefer most it 
the top. 
Record the number of the most preferred in next available space, and circle Neither code (3) on sane 
line. Repeat until all Neither Good Nor Poor products are recorded. 
1'ICK LIP 'POOR, VERY POOR' PILE AND SAY: 
Q5 I would now like you to sort this pile in order of preference, again with the products you prefer most at 
the top. 
Record the number of the most preferred in next available space, ask respondent whether this is Poor 
or Very Poor ci; icl circle Poor code (2) or Very Poor code (1) on same line. Repeat until all Poor, Vert 
Poor products eire recorded. 
RANK RI"1'F. 1\ 
1\1: ß(: E `E \IBFR 
Excellent V er, * 
Good 
Good Fair Neither Poor V erg 
Poor 
7 5 4 
2 (c. 4)(l. 7 fý 5 4 2 1 
1ý. 7) 7 6 5 4 3 2 1 
-I 1ý. liº11'. 11 7 [, 5 4 Z 2 1 
7 f, 5 4 3 2 1 
7 6 5 4 3 2 1 
iß. 12) 
ßc. 15) 
LIX) 
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7 (c. 19)(c. 20) 7 6 5 4 3 2 1 
8 (c. 22)(c. 23) 7 6 5 4 3 2 1 
9 (c. 25)(c. 26) 7 6 5 4 3 2 1 
10 (c. 28)(c. 29) 7 6 5 4 3 2 1 
11 (c. 31)(c. 32) 7 6 5 4 3 2 1 
12 (c. 34)(c. 35) 7 6 5 4 3 2 1 
(ý. _ 
1) 
1ý. 24º 
(c. 2-1 
(C. 3m 
(c. 33 
INTRODUCE IMAGE R75 
SAY: ''I would like you toi lo>o>k cit thi-) pro duct. Thcrc i, no nccd to , tud% it c1, oýciv 1 . 1: 11 
your first impressions" 
LEAVE IN VIEW THROUGHOUT IMAGE INTERVIEW 
SHOW CARD A 
Q6 Taking everything into consideration, which of these phrases best describes your overall opinion of the 
fish portions? 
Very poor ...................................................................................... I 
Poor ................................................................................................ 2 
Neither fair nor poor .................................................................. 3 Ring one 
Fair ................................................................................................. 4 Code only Good .............................................................................................. 5 
Very good ..................................................................................... 
6 
Excellent 
....................................................................... .......... 
7 
SAY: I will be asking you to score this product out of 9 for the following questions. Again, I am interested 
only in your first impressions" 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE 
NUMBER BELOW 
Q7 On a scale of I to 9 where I is not at all natural and 9 is very natural, how would you describe the 
shape of the fish portions? 
(c. 3M) 
Not at all natural ......................................................................... 
I 
2 Ring otic 
........................................................................................................ 3ý ý011111 
Code 
........................................................................................................ 
4 
........................................................................................................ 
5 
........................................................................................................ 
6 
........................................................................................................ 
7 
........................................................................................................ 
8 
Very natural ................................................................................. 
9 
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SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE 
Q8 On a scale of 1 to 9 where 1 is much too pale and 9 is much too dark, what is your 
opinion of the colour of the coating of the fish portion? 
(c. 39) 
Much too pale .............................................................................. 
1 
........................................................................................................ 2 Ring one 
........................................................................................................ 3 Code only 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Much too dark ............................................................................. 9 
NUMBER BELOW 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q9 On a scale of 1 to 9 where 1 is not at all similar and 9 is very similar, how similar in shape are the fish 
portions? 
(c. 40) 
Not at all similar .......................................................................... 1 
........................................................................................................ 2 
........................................................................................................ 3 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Very similar .................................................................................. 9 
Ring one 
code only 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q10 On a scale of 1 to 9 where 1 is much too thin and 9 is much too thick, what is your opinion of the 
thickness of the fish portions? 
(c. 41) 
Much too thin .............................................................................. 1 
........................................................................................................ 2 Ring one 
........................................................................................................ 3 Code only 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Much too thick ............................................................................. 9 
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SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q11 On a scale of 1 to 9 where 1 is much too small and 9 is much too big, what do you think of the size of 
the fish portions? 
(c. 42) 
Much too small ............................................................................ 
1 
........................................................................................................ 2 Ring one 
........................................................................................................ 3 
Code only 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Much too big ................................................................................ 9 
SHOW CARD B 
Q12 I am going to read out some statements other people have made about this product. Could you tell me 
how much you agree or disagree with each one as a description of what you think this product would 
be like? There are no right or wrong answers, we simply want your opinion 
Rotate order of reading out. Tick the statement you start with. 
Ring one code in each row. 
Disagree Agree 
Strongly Disagree Neither Agree Strongly 
Thicker and chunkier than most fish products ...... 1 ............. 2 ............. 3 ............. 4 ............... 5 (43) 
A nutritious and healthy product ........................... 1............. 2............. 3 ............. 4 ............... 
5 (44) 
Will have a succulent taste ........................................ 1............. 2............. 3 ............. 4 ............... 
5 (45) 
Will be too dry ............................................................. 1 ............. 
2............. 3 ............. 4 ............... 5 (46) 
Good for everyday meals ........................................... 1............. 
2............. 3 ............. 4 ............... 5 (47) 
Coating will be greasy ................................................ 1............. 
2............. 3 ............. 4 ............... 5 (48) 
Too highly processed .................................................. 
1............. 2 ............. 3 ............. 4 ............... 5 (49) 
The coating will be light ............................................. 1............. 
2............. 3 ............. 4 ............... 5 (50) 
Will have a good flaky texture .................................. 1............. 2............. 
3............. 4 ............... 5 (51) 
Will contain skin and bones ...................................... 1............. 
2............. 3 ............. 4 ............... 5 (52) 
The coating will be nice and crisp ............................ 1............. 
2 ............. 3 ............. 4 ............... 5 (53) 
Will be the best quality fish ....................................... 1............. 
2 ............. 3 ............. 4 ............... 5 (54) 
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REMOVE IMAGE R73 
INTRODLICE IMAGE F12 
SAY: "I would like you to look at this product. There is no need to study it closely-, I am interested onlv in 
your first impressions" 
LEAVE IN VIEW THROUGHOUT IMAGE INTERVIEW 
SHOW CARD E AGAIN 
Q13 Taking everything into consideration, which of these phrases best describes your overall opinion of the 
fish portions? 
Very poor ...................................................................................... 1 
Poor 
................................................................................................ 
2 
Neither fair nor poor .................................................................. 3 Ring one 
Fair 
................................................................................................. 
4 Code onlt/ 
Good 
.............................................................................................. 
5 
Very good ..................................................................................... 6 
Excellent ........................................................................................ 7 
SAY: I will be asking you to score this product out of 9 for the following questions. Again, I am interested 
only in your first impressions" 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q14 On a scale of I to 9 where 1 is not at all natural and 9 is very natural, how would you describe the 
shape of the fish portions? 
(C-50) 
Not at all natural ......................................................................... 
I 
........................................................................................................ 
2 Ring 0ilt' 
........................................................................................................ 
3 Code Only 
........................................................................................................ 
4 
........................................................................................................ 
5 
........................................................................................................ 
6 
........................................................................................................ 
7 
........................................................................................................ 
8 
Very natural ................................................................................. 
9 
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SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q15 On a scale of 1 to 9 where 1 is much too pale and 9 is much too dark, what is your 
opinion of the colour of the coating of the fish portion? 
(c. 57 
Much too pale .............................................................................. 1 
........................................................................................................ 2 
........................................................................................................ 3 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
....................................................................................................... 8 
Much too dark ............................................................................. 9 
Ring one 
Code only 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q16 On a scale of 1 to 9 where 1 is not at all similar and 9 is very similar, how similar in shape are the fish 
portions? 
(c. 58) 
Not at all similar .......................................................................... 1 
........................................................................................................ 
2 Ring one 
........................................................................................................ 3 Code only 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Very similar .................................................................................. 9 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q17 On a scale of 1 to 9 where 1 is much too thin and 9 is much too thick, what is your opinion of the 
thickness of the fish portions? 
(c. 59) 
Much too thin .............................................................................. 1 
........................................................................................................ 2 Ring one 
........................................................................................................ 3 Code only 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 
7 
....................................................................................................... 
8 
Much too thick ............................................................................. 
9 
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SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q18 On a scale of 1 to 9 where 1 is much too small and 9 is much too big, what do you think of the size of 
the fish portions? 
(c. 60) 
Much too small ............................................................................ 
1 
........................................................................................................ 2 Ring one 
........................................................................................................ 3 Code only 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Much too big ................................................................................ 9 
SHOW CARD F AGAIN 
Q19 I am going to read out some statements other people have made about this product. Could you tell me 
how much you agree or disagree with each one as a description of what you think this product would 
be like? There are no right or wrong answers, we simply want your opinion 
Rotate order of reading out. Tick the statement you start with. 
Ring one code in each row. 
Disagree Agree 
Strongly Disagree Neither Agree Strongly 
Thicker and chunkier than most fish products ...... 1 ............. 2 ............. 3 ............. 4 ............... 5 (61) A nutritious and healthy product ........................... 1............. 2 ............. 3 ............. 4 ............... 5 (62) Will have a succulent taste ........................................ 1............. 2............. 3 ............. 4 ............... 5 (63) 
Will be too dry ............................................................. 1............. 2............. 3 ............. 4 ............... 5 (64) Good for everyday meals ........................................... 1............. 2............. 3 ............. 4 ............... 5 (65) Coating will be greasy ................................................ 1............. 2 ............. 3 ............. 4 ............... 5 (66) 
Too highly processed .................................................. 1............. 2 ............. 3 ............. 4 ............... 5 (67) The coating will be light ............................................. 1............. 2............. 3 ............. 4 ............... 5 (68) 
Will have a good flaky texture .................................. 1............. 2 ............. 3 ............. 4 ............... 5 (69) 
Will contain skin and bones ...................................... 1............. 2............. 3 ............. 4 ............... 5 (70) 
............. ............... The coating will be nice and crisp ............................ 1............. 2............. 3 45 (71) 
Will be the best quality fish 1 ............. 2............. 3 ............. 4 ............... 5 (72) 
END CARD. REPEAT COLS 1-4. 
NEW CARD COLS i &O. 
'1v, 
REMOVE IMAGE F12 
INTRODUCE IMAGE X72 
S; IY: "1 woºuld likt2 you to lcºcok ýt this product. Thtýrý iý nk r nýýýi t, ý "tlýýý ý it ý 1, ýý Ivi . ý:: ý :, ýý. ý. , ý..? , ý: ý ý, .: 
your first impressions" 
LEAVE IN VIEW THROUGHOLIT IMAGE INTER VIE 'V 
SHOW CARD E AGAIN 
Q20 Taking everything into co nsideratioin, which Of thcIc hc"t dc'crik k1M* DULT II ol'iºrioºº 
fish portions? 
Very poor .......................................................................... ......... 1 
Poor 
................................................................................................ 
................................................................. Neither fair nor poor .3 Ring orte 
Fair ................................................................................................. 4 Code only Good .............................................................................................. 5 
Very good ..................................................................................... 6 
Excellent ........................................................................................ 7 
SAY: I will be asking you to score this product out of 9 for the following questions. Again, I am interested 
only in your first impressions" 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q21 On a scale of 1 to 9 where 1 is not at all natural and 9 is very natural, how would you describe the 
shape of the fish portions? 
(c. 309) 
Not at all natural ......................................................................... 
1 
........................................................................................................ 
2 Ring one 
........................................................................................................ 
3 Code mil y 
........................................................................................................ 
4 
........................................................................................................ 
5 
........................................................................................................ 
6 
........................................................................................................ 
7 
........................................................................................................ 
8 
Very natural ................................................................................. 
9 
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SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q22 On a scale of 1 to 9 where 1 is much too pale and 9 is much too dark, what is your 
opinion of the colour of the coating of the fish portion? 
(c. 310) 
Much too pale .............................................................................. 1 
........................................................................................................ 
2 Ring one 
........................................................................................................ 3 Code only 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Much too dark ............................................................................. 9 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q23 On a scale of 1 to 9 where 1 is not at all similar and 9 is very similar, how sirnilar in shape are the fish 
portions? 
(c. 311) 
Not at all similar .......................................................................... 1 
........................................................................................................ 2 Ring one 
........................................................................................................ 3 Code only 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Very similar .................................................................................. 9 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q24 On a scale of 1 to 9 where 1 is much too thin and 9 is much too thick, what is your opinion of the 
thickness of the fish portions? 
(c. 312) 
Much too thin .............................................................................. 1 
........................................................................................................ 2 
Ring one 
........................................................................................................ 
3 Code only 
........................................................................................................ 
4 
........................................................................................................ 
5 
........................................................................................................ 
6 
........................................................................................................ 
7 
........................................................................................................ 
8 
Much too thick ............................................................................. 
9 
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SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE TUMBER BELOW 
Q25 On a scale of 1 to 9 where 1 is much too small and 9 is much too big, what do you think of the size of 
the fish portions? 
(c. 31 :) 
Much too small ............................................................................ 
1 
........................................................................................................ 2 Ring one 
........................................................................................................ 3 Code only 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Much too big ................................................................................ 9 
SHOW CARD F AGAIN 
Q26 I am going to read out some statements other people have made about this product. Could you tell me 
how much you agree or disagree with each one as a description of what you think this product would 
be like? There are no right or wrong answers, we simply want your opinion 
Rotate order of reading out. Tick the statement you start with. 
Ring one code in each row. 
Disagree Agree 
Strongly Disagree Neither Agree Strongly 
Thicker and chunkier than most fish products ...... 1 ............. 2 ............. 3 ............. 4 ............... 
5 (314) 
A nutritious and healthy product ........................... 1............. 2............. 3 ............. 4 ............... 
5 (315) 
Will have a succulent taste ........................................ 1............. 2............. 
3 ............. 4 ............... 5 (316) 
Will be too dry ............................................................. 1............. 
2............. 3 ............. 4 ............... 5 (317) 
Good for everyday meals ........................................... 1............. 
2............. 3 ............. 4 ............... 5 (318) 
Coating will be greasy ................................................ 1............. 
2 ............. 3 ............. 4 ............... 5 (319) 
Too highly processed .................................................. 
1............. 2 ............. 3 ............. 4 ............... 5 (320) 
The coating will be light ............................................. 1............. 
2............. 3 ............. 4 ............... 5 (321) 
Will have a good flaky texture .................................. 1............. 
2 ............. 3 ............. 4 ............... 
5 (322) 
Will contain skin and bones ...................................... 1............. 
2 ............. 3 ............. 4 ............... 
5 (323) 
The coating will be nice and crisp ............................ 
1............. 2 ............. 3 ............. 4 ............... 
5 (324) 
Will be the best quality fish ....................................... 
1............. 2 ............. 3 ............. 4 ............... 
5 (325) 
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REMOVE IMAGE X72 
INTRODUCE IMAGE L78 
SAY: "I would like you to look at this product. There is no need to study it closely, I am interested only in 
your first impressions" 
LEAVE IN VIEW THROUGHOUT IMAGE INTERVIEW 
SHOW CARD E AGAIN 
Q27 Taking everything into consideration, which of these phrases best describes your overall opinion of the 
fish portions? 
(326) 
Very poor ...................................................................................... 1 
Poor ................................................................................................ 2 
Neither fair nor poor .................................................................. 3 Ring one 
Fair ................................................................................................. 4 Code only Good .............................................................................................. 5 
Very good ..................................................................................... 6 
Excellent ........................................................................................ 7 
SAY: I will be asking you to score this product out of 9 for the following questions. Again, I am interested 
only in your first impressions" 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q28 On a scale of 1 to 9 where 1 is not at all natural and 9 is very natural, how would you describe the 
shape of the fish portions? 
(c. 327) 
Not at all natural ......................................................................... 1 
........................................................................................................ 
2 Ring one 
........................................................................................................ 
3 Code only 
........................................................................................................ 
4 
........................................................................................................ 
5 
........................................................................................................ 
6 
........................................................................................................ 
7 
........................................................................................................ 
8 
Very natural ................................................................................. 
9 
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SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE 
Q29 On a scale of 1 to 9 where 1 is much too pale and 9 is much too dark, what is your 
opinion of the colour of the coating of the fish portion? 
(c. 328) 
Much too pale .............................................................................. 1 
........................................................................................................ 2 
........................................................................................................ 3 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Much too dark ............................................................................. 9 
Ring one 
Code only 
NUMBER BELO A 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q30 On a scale of 1 to 9 where 1 is not at all similar and 9 is very similar, how similar in shape are the fish 
portions? 
(c. 329) 
Not at all similar .......................................................................... 1 
........................................................................................................ 2 
........................................................................................................ 3 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Very similar .................................................................................. 9 
Ring one 
Code only 
SHOW RESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE NUMBER BELOW 
Q31 On a scale of 1 to 9 where 1 is much too thin and 9 is much too thick, what is your opinion of the 
thickness of the fish portions? 
(c. 330) 
Much too thin .............................................................................. 1 
........................................................................................................ 2 Ring one 
........................................................................................................ 3 Code only 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 
8 
Much too thick ............................................................................. 
9 
2oß 
bHUW KESPONDENT APPROPRIATE CARD AND CIRCLE APPROPRIATE `"UMBER BELOW 
Q32 On a scale of 1 to 9 where 1 is much too small and 9 is much too big, what do you think of the size of 
the fish portions? 
(c. 331) 
Much too small ............................................................................ 1 
........................................................................................................ 2 Ring one 
........................................................................................................ 3 Code only 
........................................................................................................ 4 
........................................................................................................ 5 
........................................................................................................ 6 
........................................................................................................ 7 
........................................................................................................ 8 
Much too big ................................................................................ 9 
SHOW CARD F AGAIN 
Q33 I am going to read out some statements other people have made about this product. Could you tell me 
how much you agree or disagree with each one as a description of what you think this product would 
be like? There are no right or wrong answers, we simply want your opinion 
Rotate order of reading out. Tick the statement you start with. 
Ring one code in each row. 
Disagree Agree 
Strongly Disagree Neither Agree Strongly 
Thicker and chunkier than most fish products ...... 1 ............. 2 ............. 3 ............. 4 ............... 5 (332) 
A nutritious and healthy product ........................... 1............. 2............. 3 ............. 4 ............... 
5 (333) 
Will have a succulent taste ........................................ 1............. 2............. 
3 ............. 4 ............... 5 (334) 
Will be too dry ............................................................. 1............. 
2 ............. 3 ............. 4 ............... 5 (335) 
Good for everyday meals ........................................... 1............. 2............. 
3 ............. 4 ............... 5 (336) 
Coating will be greasy ................................................ 1............. 
2 ............. 3 ............. 4 ............... 
5 (337) 
Too highly processed .................................................. 
1............. 2 ............. 3 ............. 4 ............... 
5 (338) 
The coating will be light ............................................. 1............. 
2............. 3 ............. 4 ............... 5 (339) 
Will have a good flaky texture .................................. 1............. 
2 ............. 3 ............. 4 ............... 
5 (340) 
Will contain skin and bones ...................................... 1............. 
2............. 3 ............. 4 ............... 
5 (341) 
The coating will be nice and crisp ............................ 1............. 
2 ............. 3 ............. 4 ............... 
5 (342) 
Will be the best quality fish ....................................... 
1............. 2 ............. 3 ............. 4 ............... 
5 (343) 
jog 
1 INTRODUCE IMAGES R75, F12, X72 AND L78 1 
Q? 4 I would now like %, OLi to , Ort th(2,, c product, in )rdcr 
most at the top. 
Record the number of the most preferred in first space below. Record secwººJ most 17retcrrt'il liro, lrrct in 
second space. Repeat until all products are recorded. 
WRITE IN I\IAGE NUMBER BELOW R. A\K 
(c. 344)(c. 345) I 
(c. 347)(c. 348) 2 
(c. 350)(c. 351) 3 
(c. 353)(c. 354) 4 
(c. 349 
(c. 352) 
(c. 3s 5) 
LVI) CARD. RI-, PLAT COL1 1-4. 
. VI: IV ('. 4R1) (i)L1 
ý&(,. 
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RE-INTRODUCE 12 FISH GWAGES 
SAY: "I would like' 0u to 1()()k at the fish products cl, 'ain. 
ALLOW RESPONDENT TL: LIL TH LHIUK tT THE 7-tt FI1E It! 1( Iý 
Q35 Can you sort these products (quickly) in terms of your overall opinion of them. Please sort them 11 1k , 
piles. Your first pile would be those you think are excellent or very good, your second pile good er 
fair, your third neither good nor poor, and your fourth pile for tl ese von cen ider peek)1' ool' % Cl'% ý`ý`1 . 
II l flF_ RL. ' PCý, Vlýf_, V % l. S 7; ý Kl, VG Lý). Vý; F_R TII4 V' 
, IPPRU. 
A'.. t MA( -I/- 
IA! 1 (ILS PROMPT T/IF_1ti1; ' VL) S; 4 Y. "Jiiýt ; 'O 11 ith v ()Ill /il-vl i/>>/Il v ýi W J//l, 
ONCE RESPONDENT HAS SORTED ALL IMAGE INTO FOUR PILES, 
PICK UP 'EXCELLENT, VERY GOOD' PILE AND SAY: 
Q36 I would now like you to sort this pile of products in order of preference, starting with those yoti prefer 
most at the top. 
Record the number of the most preferred in first space below, ask respondent whether this is Excellent 
or Very Good and circle Excellent code (7) or Very Good code (6) on same line. Record second most 
preferred product in second space, and circle Excellent or Very Good code on same line. Repeat until 
all Excellent, Very Good products are recorded. 
PICK LIP 'GOOD, FAIR' PILE AND SAY: 
Q37 I would now like you to sort this pile in order of preference, again with the products you prefer most at 
the top. 
Record the number of the most preferred in next available space, ask respondent whether this is Good 
or Fair and circle Good code (5) or Fair code (4) on same line. Repeat until all Good, Fair products are 
recorded. 
PICK LIP 'NEITHER GOOD NOR POOR' PILE AND SAY: 
Q38 I would now like you to sort this pile in order of preference, again with the products you prefer most at 
the top. 
Record the number of the most preferred in next available space, and circle Neither code (3) on same' 
line. Repeat until all Neither Good Nor Poor products are recorded. 
PICK LIP 'POOR, VERY POOR' PILE AND SAY: 
Q31) I would now like you to sort this pile in order of preference, again with the products you prefer most at 
tlu top. 
Record the number of the most preferred in next available space, ask respondent whether this is Poor 
or Very Poor sind circle Poor code (2) or Very Poor code (1) on same line. Repeat until all Poor, Very 
Poor products are recorded. 
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RANK WRITE IN 
IMAGE 1C. \IBER 
Excellent V erg 
Good 
Good Fair \tithcr Poor \ erN 
Poor 
7 6 4 1 
2 (u. 41 l)(c. 412) 7 6 5 4 1 
3 (c. 414)(c. 415) 7 6 5 4 3 
4 (c. 417)(c. 418) 7 6 5 4 3 2 1 
5 (c. 42()>(c. 42I) 7 6 5 4 3 2 
6 (c. 423)(c. 424) 7 6 5 4 3 2 1 
7 (c. 426)(c. 427) 7 6 5 4 3 2 1 
8 (c. 429)(c. 43O) 7 6 5 4 3 2 1 
q (c. 432)(c. 433) 7 6 5 4 3 2 1 
10 (c. 435)(c. 436) 7 6 5 4 2 1 
11 (c. 438)(c. 431) 7 6 5 4 1 2 1 
(c. 441)(c. 442) 7 6 5 4 3 ? 1 
1 
ý. l 
L 
1,1 : 
THANK RESPONDENT 
AND CLOSE 
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Appenaix 3.4 Presentation order for second computer simulated image study 
The study was run in four se,,. ýiom (over two days). 100 consumer being divided into four groups ot1 25 , ubject,,. 
with one group at each session. 
Session 1 D LT/SF (F12) D SF/SF (F35) P LT, 'SF (R52) 
P LT/LT (R18) P SF/SF (R75) D LT/LT (R18) 
Session 2 P SF/SF D LT/SF D SF/SF 
D LT/LT P LT/LT P LT, 'S F 
Session 3 D SF/SF P LT/SF P LT/LT 
P SF/SF D LT/LT D LT/SF 
Session 4 P LT/SF P LT/LT D LT/LT 
D LT/SF D SF/SF P SF/SF 
Coating Colour D=Dark P=Pale 
Inter-Product Variability LT = Long Thin SF = Short Fat 
The design met the following criteria (examining the four sessions as a whole): 
" Dark and pale images appear equally often in the top and bottom row of the design 
9 Every shape-colour combination appears at least once in each of the 3 columns 
" No shape-colour combination appears in exactly the same position in the grid more than once. 
" Obvious patterns are avoided e. g. not all dark in the top row. 
9 Every position in the grid is filled an equal number of times by dark and pale products. 
The reduced set of 4 selected images were presented according to a Latin Square design, to balance for order 
and carryover effects. Rows were randomly allocated to sessions. 
Image order for attribute scoring: 
R75 F12 R52 F58 Session 1 
U2 R75 F58 F12 Session 
F12 F58 R75 R52 Session 3 
F58 R52 Flt R75 Session 4 
12 
Appendix 4.1 Frozen Appearance Conditions for Expectation Studies 
Fro /. cn Lnappcaling 
Frozen Appealing 
213 
Appendix 4.2 Cooked Appearance Conditions for Expectation Studies 
C'()o>kcd Unappealing 
i 
Cooked Appealing 
i, 
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Appendix 5.1 Questionnaires for Expectancy-Value Study 
IST SELF COMPLETION QUESTIONNAIRE 
PLEASE STATE YOUR FULL NAME (E. G. ROBERT STANLEY SMITH): 
INTERVIEWER'S NAME 
ADDRESS: 
TELEPHONE NO: 
Thank you for agreeing to complete this questionnaire. The interviewer will call and collect this 
questionnaire in 2/3 days time. Please find a quiet place before starting so that you are less likely to 
be disturbed. The questions have been grouped together into 'blocks'. Each block of questions asks 
you to think about a particular aspect of choosing between different types of frozen food products for 
a `weekday evening meal'. Each block of questions has either a `Scoring Table' or a 'Scoring Scale' 
for you to use: - 
`Scoring Table' Example 
Comparing the product types below, how favourable is your attitude towards buying each of them for 
a weekday evening meal? 
You can score each product anywhere between 0 and 9. Give more points for products you feel more 
favourable towards buying and less points to products you feel less favourable towards buying. 
Mark your points for each product by putting a circle round one of the numbers in the scoring box 
opposite the product. For example if you feel very favourable towards buying Frozen pizza, a bit less 
favourable towards Frozen fish ready meals and Frozen coated chicken products, not particularly 
favourable towards Frozen coated fish products and not at all favourable towards Frozen vegetable 
ready meals or Frozen beefburers, then you could score as follows: - C' 
more points = more favourable 
extremely extremely 
unfavourable favourable 
Frozen pizza ................................ 0 ......... 1............ 2 ........... 3 ........... 4 ............ 5 ........... 6 ........... 7 ............ 8............ 9 Frozen vegetable `ready meal'.. .. 0........... 1............ 2 ........... 3 ........... 4 ............ 5 ........... 6 ........... 7 ............ 8............ 9 Frozen coated chicken product.. .. 0......... 1............ 2 ........... 3 ........... 4 ............ 5 ........... 6 ........... 7 ............ 8............ 9 Frozen fish `ready meal' .............. 0........... 1............ 2 ........... 
3 ........... 4 ............ 5 ........... 6........... 7 ............ 8............ 9 Frozen beefburgers 
.................... .. 0......... 1............ 2 ........... 
3 ........... 4 ............ 5 ........... 6 ........... 7 ............ 8............ 9 Frozen coated fish product.......... 0 ......... 1............ 2 ........... 3 ........... 4 ............ 5 ........... 6 ........... 7 ............ 8............ 9 
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Scoring Scale' Example 
For me, hu%ing a more v. hole ome product for a weekday e\enin<_, meal iý: - 
Q :3 :1> 
very important fairly sliUhtly neither sliýghtk 
unimportant unimportant important nor important 
unimportant 
Tick the box on the scale that best reflects what you think. 
0 
Fairl\ 
important 
very importarlt 
Please read each question careful] first and then answer quickly. Try not to go back and change `our 
answers. Allow about 30 minutes to complete the questionnaire. Although you are asked toi ýtatc %our 
name. complete confidentiality is assured. No names will be included in any reports of this stud \. 
Fhere are no 'right' or `wrong' answers - just put down what you think. 
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Thinking about what you intend to buy %k hen you go shoppin<_, o\er the nest month. please answc< 
following question. 
QI Comparing the product types below. how likely are . ou to hu\ each of them for a \\eekda\ 
meal. during one of your shopping trips over the next month? 
You can -, corc: each product anvvvhere hetvkeen () Lint '). GIve more that vkýu . u,: 
more likely to buy and less points to products that you are less likely to buy. 
0= extremely unlikely to buy 
9= extremely likely to bu Y 
more points = more likely to buN 
extremely extremely 
unlikely to likely to buN 
. 
buy 
frozen pizza ............................. .... 
0 I 
....... 
8............... () : o' 
frozen vegetable `ready meal'.. ... 
0. 
.......... 
1............ 2 
........... 
3 
........... 4. ........... 
5 
........... 
6 
........... 
7 
............ 8 ............... 
9 c2Uºh 
frozen coated chicken product. .... 
0 
......... 
1............ 2 
........... 
3 
........... 
4. 
........... 5 ........... 6 ........... 
7 
............ 
8 
............... 
9 0209 
frozen fish 'ready meal ............ .... 
0. 
.......... 
1............? 
........... 
3 
........... 
4. 
........... 
5 
........... 
6........... 7 
............ 
8............... 9 C210 
frozen beefburgers 
................... .... 
0 
......... 
1............ 2 
........... 
3 
........... 
4. 
........... 
5 
........... 6 ........... 
7 
............ 
8............... 9 C21 1 
frozen coated fish product........... 0 ......... 
1............ 2 
........... 
3 
........... 
4. 
........... 
5 
........... 
6 
........... 
7 
............ 
8 
............... 
9 c212 
Thinking about how you feel about different types of product 
Q2 Comparing the product types below, how positive is your attitude towards buying each of them for a 
weekday evening meal? 
You can score each product anywhere between 0 and 9. Give more points for products you feel more 
positive towards buying and less points to products you feel less positive towards buying. 
0= extremely negative 
9= extremely positive 
more points = more positive 
extremely extremely 
negative positive 
frozen pizza ........................... ...... 
0 
......... 
1............? 
........... 
3 
........... -t... ......... 
5 
........... 
6 
........... 
7............ 8............ 9 c2 13 
frozen vegetable 'ready meal' ..... 
0........... 1............ 2 
........... 
3 
........... 
t... 
......... 
5 
........... 
6........... 7............ .S............ 1) :1 I4 
frozen coated chicken 
product ............................. ...... 
0 
......... 
I 
............ 
2 
........... 
3 
........... 
4... 
......... 
5 
........... 
6 
........... 
7 
............ 
8............ ý) 1 
frozen fish 'ready meal .......... ...... 
0........... I 
............ 
2 
........... 
3 
........... 
4... 
......... 
5 
........... 
6 
........... 
7............ 8............ 9 c2 16 
frozen heetburgers 
................. ...... 
0 
......... 
1............ 2 
........... 
3 
........... 
4... 
......... 
5 
........... 
6 
........... 
7............ 8............ 9 c2 17 
frozen coated fish product........... 0 ......... 
I 
............ 
2 
........... 
3 
........... 
4... 
......... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c2 18 
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Thinking now about people that are important to you and what the% %wuld %k ant you to bu% ... 
Q3 Considering, people who are important to you. which of the product types ýýould the,, think %ou 
should buy for a weekday evening meal" 
YOU can , corc each product an\\ýhere 
het\\ecu () and 1i. Cil\c m 'icc hý, nit tk, piodu, t \,, U ICC 
important to you would want you to buy and less to those products you feel people important to 
would not want you to bus . 
0= do not want me to buv 
9= do want me to buy 
more points = more Iikek to want me to hui 
do not do want 
want me to 
me to buy 
buy 
frozen pizza ................................. 
0 
......... 
1............? 
........... 
3........... 1...... 
...... 
5 
........... 6 ........... 
7 
............ 
8............ 9 c219 
frozen vegetable `ready meal...... 0 ........... 
1............ 2 
........... 
3 
........... 
4...... 
...... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c22() 
frozen coated chicken 
product ................................... 
0 
......... 
1............ 2 
........... 
3 
........... 
4...... 
...... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c22 l 
frozen fish `ready meal' ............... 
0........... 1............ 2 
........... 
3........... 4...... 
...... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c222 
frozen beetburgers ....................... 
0 
......... 
1............ 2 
........... 
3 
........... 
4...... 
...... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c223 
frozen coated fish product........... 0 ......... 
1............ 2 
........... 
3 
........... 
4...... 
...... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c224 
Now thinking about how products differ in their characteristics e. g. how convenient or ý, ood value for 
money they are ... 
Q4a Comparing the product types below, how much would buying each of them be more convenient for a 
weekday evening meal'? 
You can score each product anywhere between 0 and 9. Give more points for products you feel would 
be more convenient and less points to products you feel would be less convenient. 
0= extremely inconvenient 
') = extremely convenient 
more points = more convenient 
extremely extremely 
inconvenient convenient 
frozen pizza ................................. 
0 
......... 
1. 
........... 
2 
..... ...... 
3 
........... 
4....... 
..... 
5 
........... 
6 
........... 
7 
... ......... 
8............ 9 c225 
frozen vegetable 'ready meal...... 0 ........... 
1. 
........... 
2 
..... ...... 
3........... 4....... 
..... 
5 
........... 
6 
........... 
7... 
......... 
8............ 1) 
frozen coated chicken 
product ................................... 
0 
......... 
1. 
........... 
2 
..... ...... 
3 
........... 
4....... 
..... 
5 
........... 
6 
........... 
7 
... ......... 
8............ O 
frozen fish 'ready meal ................ 0 ........... 
1. 
...........? ..... ...... 
3 
........... 
4....... 
..... 
5 
........... 
6 
........... 
7... 
......... 
8............ 9 c228 
frozen heetburýers 
....................... 
0 1. 
...........? ..... ...... 
3 
........... 
4....... 
..... 
5 
........... 
6 
........... 
7... 
......... 
8............ 9 c229 
frozen coated fish product........... 0 ......... 
I. 
........... 
2 
..... .................. 
4....... 
..... 
5 
........... 
6 
........... 
7... 
......... 
8............ 9 c23() 
218 
Q4b Comparing the product types below. how much would buying each of them be 'good %alue for mone% 
for a weekday evening meal? 
You can score each product anywhere between 0 and y. 
he hcttcr value f()r mOncv and Ie;, pO>int, to product, v(, u týcI IJ h, Iý: 
O= extremely pour value 
9= extremely good value 
more 
xtremely poor value 
= good value 
extremer 
ZOod value 
frozen pizza ................................. 
0 
......... 
1............ 2 
........... 
3 
....... .... 
4...... 
...... 
5 
....... .... 
6 
.. ......... 
7 
............ 
8..... 
....... 
9 C231 
frozen vegetable 'ready meal'.. ... 
0 
......... .. 
1............ 2 
........... 
3 
....... .... 
4...... 
...... 
5 
....... .... 
6 
.. ......... 
7 
............ 
8..... 
....... 
9 c232 
frozen coated chicken 
product ............................... .... 
0 
....... .. 
I............ 2 
........... 
3 
....... .... 
4...... 
...... 
5 
....... .... 
6 
.. ......... 
7 
............ 
8..... 
....... 
9 c233 
frozen fish 'ready meal' ........... .... 
0......... 
.. 
1............ 2 
........... 
3....... 
.... 
4...... 
...... 
5 
....... .... 
6.. 
......... 
7 
............ 
8..... 
....... 
9 c234 
frozen beetburýers ................... .... 
0 
....... .. 
1............ 2 ........... 
3 
....... .... 
4...... 
...... 
5 
....... .... 
6 
.. ......... 
7 
............ 
8..... 
....... 
9 c235 
frozen coated fish product........... 0 ....... .. 
1............ 2 
........... 
3 
....... .... 
4...... 
...... 
5 
....... .... 
6 
.. ......... 
7 
............ 
8..... 
....... 
9 C236 
Q4c Comparing the product types below. how much would buying each of them be more interesting for a 
weekday evening meal? 
You can score each product anywhere between 0 and 9. Give more points for products you feel would 
he more interesting and less points to products you feel would he less interesting. 
0= extremely Uninteresting 
9= extremely interesting 
more points = more interesting 
extremely extremely 
uninteresting interesting 
frozen pizza .............................. ... 
0 
......... 
1 
............ 
2 
........... 
3 
........... 
4. 
........... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c237 
frozen vegetable 'ready meal... ... 
0........... 1 
............ 
2 
........... 
3 
........... 
1. 
........... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c239 
frozen coated chicken product.. ... 
0 
......... 
1 
............ 
2 
........... 
i 
........... 
4. 
........... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c239 
frozen fish 'ready meal ............. ... 
0 
........... 
1 
............ 
2 
........... 
3 
........... 
4. 
........... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c240 
frozen heetbur`pers 
.................... ... 
0 
......... 
1 
............ 
2 
........... 
3 
........... 
4. 
........... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c241 
frozen coated fish product........ ... 
0 
......... 
1 
............ 
2 
........... 
3 
........... 
4. 
........... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c242 
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Q4d Comparing the product types below. how much would buying each of them provide more tilling food 
for a weekday evening meal' 
You can score each product anywhere between 0 and). Givý: 
be more filling food and less points to products you feel would pro%ide less tillin`-, food 
0= extremely untilling 
9= extremely filling, 
more points = more fi1link, 
extremely extremelR 
unfillin« tiIIing 
frozen pizza ................................. 
0 
......... 
1............ 2 
........... 
3.. 
......... 
4........... 
.5.. ......... 
6. 
.......... 
7 
............ 
8............ 9 C243 
frozen vegetable 'ready meal'..... 0........... 1............ 2 ........... 
3 
.. ......... 4........... .5.. ......... 6. .......... 
7 
............ 
8............ 9 c244 
frozen coated chicken product..... 0 ......... 
1............ 2 
........... 
3 
.. ......... 4........... .5.. ......... 
6 
. .......... 
7 
............ 
8............ 9 c245 
frozen fish `ready meal' ............... 
0........... 1............ 2 
........... 
3 
.. ......... 
4........... 
.5.. ......... 6. .......... 
7 
............ 
8............ 9 c246 
frozen beetburgers ....................... 
0 
......... 
1............ 2 
........... 
3 
.. ......... 
4 
........... .S.. ......... 6 . .......... 7 ............ 
8............ 9 c247 
frozen coated fish product........... 0 ......... 
1............ 2 
.............. ......... 
4........... 
.5.. ......... 
6 
. .......... 
7 
............ 
8............ 9 e24 
Q4e Comparing the product types below, how much would buy ing each of them provide more tasty food 
for a weekday evening meal`? 
You can score each product anywhere between 0 and 9. Give more points for products you feel would 
be more tasty and less points to products you feel would be less tasty. 
0= extremely untasty 
9= extremely tasty 
more points = snore tasty 
extremely extremely 
untasty tasty 
frozen pizza ................................. 
0 
......... 
1....... 
..... 
2 
........... 
3 
........... -1.. .......... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 .: 24, ) frozen vegetable 'ready meal...... 0........... 1....... ..... 
2 
........... 
3 
........... 
4.. 
.......... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c250 
frozen coated chicken product..... 0 ......... 
1....... 
..... 
2 
........... 
3 
........... 
4.. 
.......... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c25 i 
frozen fish 'ready meal ................ 0 ........... 
1....... 
.....? ........... 
3 
........... 
4.. 
.......... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c252 
frozen heethurgers 
....................... 
0 
......... 
I 
....... ..... 
2 
........... 
3 
........... 
4.. 
.......... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c253 
frozen coated fish product........... 0 ......... 
I 
....... ..... 
2 
........... 
3 
........... 
4.. 
.......... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c254 
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Q4f Comparing the product types below. how much would busing each of them he more health% for a 
weekday evening meal? 
You can score each product anywhere between 0 and 9. Give more point 
hC mnrC he IIthv 'ind Ic, p(, int, to product, %('u tc, 21 
(0 = extrc fnelk unhealth\ 
9= extremely healthy 
more points = more health 
extremely extrc: melý 
unhealthy healthN 
frozen pizza ................................. 
0 
......... 
I 
.... ........ 
2 
........... 
3 
........... 4..... ....... 
5 
.... ....... 
6 
........... 
7 
............ 8............ 9 c255 frozen vegetable `ready meal...... 0 ........... 
1.... 
........ 
2 
........... 
3 
........... 4..... ....... 
ý 
.... ....... 
6 
........... 
7 
............ 
8............ 9 c256 
frozen coated chicken 
product ................................... 
0 
......... 
1.... 
........ 
? 
........... 
3 
........... 4..... ....... 
5 
.... ....... 
6 
........... 
7 
............ 
8............ 9 c257 
frozen fish 'ready meal' ............... 
0 
........... 
1.... 
........ 
2 
........... 
3 
........... 4..... ....... 
5 
.... ....... 
6 
........... 7............ 8............ 9 c259 frozen beetburgers ....................... 
0 1.... 
........? ........... 
3 
........... 
4..... 
....... 
5 
.... ....... 6 ........... 
7............ 8............ 9 c259 
frozen coated fish product........... 0 ......... 
1.... 
........ 
2 
........... 
3 
........... 
4..... 
....... 
5 
.... ....... 
6 
........... 
7............ 8............ 9 c260 
Q4g Comparing the product types below, how much would buying each of them be more typical for a 
weekday evening meal? 
You can score each product anywhere between 0 and 9. Give more points for products you feel would 
be more typical and less points to products you feel would be less typical. 
0= extremely untypical 
1) = extremely typical 
more points = more typical 
extremely extremely 
untypical t> pical 
frozen pizza ................................. 
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........... 
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frozen vegetable 'ready meal... ... 
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........... 
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............ 
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frozen coated chicken 
product ................................ ... 
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........... 
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frozen fish 'ready meal ............. ... 
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........... 
3 
......... .. 
4...... 
...... 
5 
........... 
6........... 7 
............ 
8............ 9 c264 
frozen heethurgers 
.................... ... 
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........... 
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8............ 9 c265 
frozen coated fish product........ ... 
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........... 
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8............ O c-106 
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Q4h Comparing the product types below. how much would busing each of them he good tot share ý%ith 
others for a weekday evening meal? 
You can corc lach product an\\tihere hemecn () and ý). OI`. c mk, i h, 'in N 1, ßf jilm'uu. (, 
be better to share with others and less points to products you feel would not be as good to share with 
others. 
0= extremely poor to share 
9= extremely good to share 
more points = Lood to share 
extremely 
poor to share 
c \trerneIv 
ýzood to share 
frozen pizza ................................. 
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frozen vegetable `ready meal...... 0 .......... . 
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frozen coated chicken product..... 0 ........ .I............ 
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frozen fish 'ready meal' ............... 
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8............ 9 : 2270 frozen beefburgers ....................... 
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frozen coated fish product........... 0 ......... 
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8............ y c272 
Q4i Comparing, the product types below, how much would buying e ach of them provide safe food for a 
weekday evening meal? 
You can score each product anywhere between 0 and 9. Give more points for products you feel would 
be more safe and less points to products you feel would be less safe. 
0= extremely unsafe 
9= extremely safe 
more points = more safe 
extremely extremely sate 
unsafe 
frozen pizza .............................. ... 
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frozen vegetable 'ready meal... ... 
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frozen coated chicken product.. ... 
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........... 
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........... 
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............ 
8............ 9 c275 
frozen fish 'ready meal ............ ... 
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1............? 
........... 
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........... 
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........... 
6 
........... 
7 
............ 
8............ 9 c276 
frozen beefburgers.................... ... 
0 1............ 2 ........... 
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........... 
4... 
......... 
5 
........... 
6........... 7 
............ 
8............ 9 c277 
frozen coated fish product ........ ... 
0 
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1............ 2 
........... 
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........... 
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........... 
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........... 
7 
............ 
8............ 9 c278 
r) 
mal:,. 
Q4j Comparing the product types below. how much would buying each of them allow you to be more 
creative for a weekday evening meal" 
You can score each product anywhere between 0 and 9. Give more points for products you could be 
more creative with and less points for products you could be less creative with. 
0= extremely uncreative 
9= extremely creative 
more points = more creative 
extremely extremely 
uncreative creative 
frozen pizza ................................. 
0 
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1............ 2 
........... 
3 
........... 
4.. 
.......... 
5 
........... 6 ........... 
7 
............ 
8............ 9 ý. ý 
frozen vegetable `ready meal '..... 0........... I ............ 
2 
........... 
3 
........... 
4.. 
.......... 
5 
........... 
6 
........... 
7 
............ 
8............ 9 0, 
frozen coated chicken product..... 0 ......... 
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............ 
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........... 
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........... 
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.......... 
5 
........... 6 ........... 
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............ 
8............ 9 caw, 
frozen fish `ready meal' ............... 
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.......... 
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........... 
6 
........... 
7 
............ 
8............ 9 c310 
frozen beefburgers ....................... 
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........... 
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5 
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............ 
8............ 9 011 
frozen coated fish product........... 0 ......... 
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5 
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........... 
7 
............ 
8............ 9 012 
Q4k Comparing the product types below, how much would buying each of them provide food that looks 
rood on the plate for a weekday evening meal" 
You can score each product anywhere between 0 and 9. Give more points for products you feel would 
look better on the plate and less points for products that would look worse on the plate. 
0= extremely poor on the plate 
9= extremely good on the late 
more points = good on the plate 
extremely extremelR 
poor on the good on the 
plate plate 
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8 
............ 
9 0 14 
frozen coated chicken 
product ................................... 
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frozen fish 'ready meal ................ 0 .... ....... 
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frozen heetbur`, ers ....................... 
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1............ 2...... ..... 
3 
...... ..... 
4.... 
........ 
5 
........... 
6 
........... 
7 
............ 
8 
............ 
9 c1 1 
223 
Now thinking about how important the different product characteristics (e. g. convenience or good 
value for money) are to you, please complete the statements below ... 
Q5a For me, buying a more convenient product for a weekday evening meal is: - 
PLEASE TICK ONE BOX ONLY. 
c319 QQQQQQQ 
very fairly slightly neither slightly fairly very 
unimportant unimportant unimportant important nor important important important 
unimportant 
Q5b For me, buying a 'good value for money' product for a weekday evening meal is: - 
PLEASE TICK ONE BOX ONLY. 
c320 QQQQQQQ 
very fairly slightly neither slightly fairly eery 
unimportant unimportant unimportant important nor important important important 
unimportant 
Q5c For me, buying a more interesting product for a weekday evening meal is: - 
PLEASE TICK ONE BOX ONLY. 
c321 QQQQQQQ 
very fairly slightly neither slightly fairly very 
unimportant unimportant unimportant important nor important important important 
unimportant 
Q5d For me, buying a more filling product for a weekday evening meal is: - 
PLEASE TICK ONE BOX ONLY. 
022 QQQQQQQ 
very fairly slightly neither slightly fairly very 
unimportant unimportant unimportant important nor important important important 
unimportant 
Q5e For me, buying a more tasty product for a weekday evening meal is: - 
PLEASE TICK ONE BOX ONLY. 
c323 QQQQQQQ 
very fairly slightly neither slightly fairly very 
unimportant unimportant unimportant important nor important important important 
unimportant 
1) 
Q5f For me, buying a more healthy product for a weekday evening meal is: - 
PLEASE TICK ONE BOX ONLY. 
c324 QQQQQ 0 :3 
very fairly slightly neither slightly fairly ven 
unimportant unimportant unimportant important nor important important important 
unimportant 
Q5g For me, buying a more typical product for a weekday evening meal is: - 
PLEASE TICK ONE BOX ONLY. 
c325 QQQQQQQ 
very fairly slightly neither slightly fairly very 
unimportant unimportant unimportant important nor important important important 
unimportant 
Q5h For me, buying a product that is good to share with others for a weekday evening meal is: - 
PLEASE TICK ONE BOX ONLY. 
c326 QQQQQQQ 
very fairly slightly neither slightly fairly very 
unimportant unimportant unimportant important nor important important important 
unimportant 
Q5i For me, buying a more safe product for a weekday evening meal is: - 
PLEASE TICK ONE BOX ONLY. 
c327 QQQ Q Q QQ 
very fairly slightly neither slightly fairly very 
unimportant unimportant unimportant important nor important important important 
unimportant 
Q5j For me, buying a product I can be more creative with for a weekday evening meal is: - 
PLEASE TICK ONE BOX ONLY. 
c328 QQQ Q Q QQ 
very fairly slightly neither slightly fairly very 
unimportant unimportant unimportant important nor important important important 
unimportant 
Q5k For me, buying a product that looks good on the plate for a weekday evening meal is: - 
PLEASE TICK ONE BOX ONLY. 
c329 QQQQQQQ 
very fairly slightly neither slightly fairly very 
unimportant unimportant unimportant important nor important important important 
unimportant 
, ýý ....... 
Thinking again about people that are important to you and what the% ý%ould %%ant , ou to bu%. 
Q6a Comparing the product types below, how much would your friends think you should buy each of 
them? 
You can -, core each product an\v 
here bet\\een 0 and `). (nn\e 1110Ic pulll[.. [, IC ý)C, ýducK \,, u IceI \i'ul 
friends would think you should buy and less points to products you feel your friends think you shoul, i 
not buy. 
0= friends extremely unlikely to want me to buy 
9= friends extremely likely to want me to buy 
I more points = more IikeI friends want me to buy 
friends friends 
extremely extremely 
unlikely to likely to 
want me to \%ant me to 
buy buy 
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frozen vegetable `ready meal'..... 0 ........... 
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9 c331 
frozen coated chicken product..... 0 ......... 
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9 c332 
frozen fish `ready meal ................ 0 ........... 
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frozen beefburgers ....................... 
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frozen coated fish product........... 0 ......... 
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9 C335 
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PLEASE GO STRAIGHT TO Q. 6C IF YOU DO NOT HAVE CHILDREN LIVING AT HOME. 
Q6b Comparing the product types below. how much would your children think you should hui each of 
them 
You can -, core each product an\\\herc hct\\ecn O and U. ÜI\c Il]urc 1)UIII[ý for products Aon icci \oh: 
children would think you should huy and less points to products you feel your children think \,,, 
should not buv 
0= children extremely unlikely to v. ant ni, 2 to hui 
') = children extremely likely to want me to bu\ 
more point> = more ! Ikel\ children \/ant inc to hu 
extremely 
unlikely to 
want me to 
buv 
children 
e vremelý 
Iikelý to 
want me to 
h(l% 
frozen pizza ................................. 
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........... 
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........... 
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........ 
5 
........... 6 ........... 
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frozen coated chicken product..... 0 ......... 
1............ 2 
........... 
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........... 
4.... 
........ 
5 
........... 
6 
........... 
7 
............ 
8............ 9 c3?,, ý, 
frozen fish `ready meal ................ 0 ........... 
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........... 
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........... 
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............ 
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frozen beetburgers ....................... 
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11ý 
PLEASE GO STRAIGHT TO Q. 6D IF YOU DO NOT HAVE A PARTNER AT PRESENT. 
Q6c Comparing the product types below. how much would `our partner think you should hui each of 
them? 
You can score each product aný%%here het"een () anal'). Give more point, I01 produL1, vou ºedI ykl(;. 
partner would think you should buy and less points to products you feel your partner think 'on ghoul, '. 
not hu\. 
0= partner extremely unlikely to want me toi hui 
9= partner extremely likely to want me to buy 
more points = inure like! CC \\; lfll IllC lt ý11I\ 
partner 
extremely 
unlikely to 
want me to 
buy 
partner 
extreii I\ 
likely to 
N%ant me to 
hu\ 
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....................... 
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7............ 8............ 9 c147 
Q6d Comparing the product types below, how much would Government Health Advisors recommend you 
should buy each of them" 
You can score each product anywhere between 0 and 9. Give more points for products you feel 
Government Health Advisors (GHA) would recommend you should buy and less points to products 
you feel Government Health Advisors would recommend you should not buy. 
0= GI IA extremely unlikely to want me to buy 
9= GlIA extremely likely II tu wuul hitc tu VU 
GHA 
extremely 
unlikely to 
want me to 
buv 
more points = more likely GHA want me to buy 
(1L\ e\tremeIv 
likely to want me 
to hu% 
frozen pizza ............................ ..... 
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frozen bee tburgers .................. ..... 
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n4a Comparing the product types below. how much would your parents encourage WLI to hu\ each Ot theme. 
You can score each product anywhere between 0 and 9. Give more points for product: you feel sour 
parents Would Cnýý>Ura_'C \(W t( hU\ ýtnd lc,, p( IflNN toi 
v(W riot toi huv 
0= parents extremely unlikely to encourage me to buy 
9= parents extremely like) y to encourage me to buy 
more point,, =p arent,, more likelv to encouraLe me to huv 
parents parent 
extremely extremely 
unlikely to Iikel\ to 
encourage encourage 
I me to buy me to hui 
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22c 
'Thinking novti about other people and hový muLh %ou l, tiant t, ý1ý , ýh. rt thy; think ý,, u houlj J, 
please complete the statements below. 
Q7a For me. doing what my friend,, think I should do i: 
PLEASE TICK ONE BOX ONLY 
QQQ Q 
-j J 
c\trcrucl\ quite sli`htl% ncithcr 
unimportant unimportant unimportant important ný, r 
uninmportant 
PLEASE GO STRAIGHT TO WC IF YOU DO NOT HAVE CHILDREN LIVING AT HOME 
Q7b For me, doing what my children think I should do is .... 
PLEASE TICK ONE BOX ONLY. 
extremely quite slichtl% ncithcr 
unimportant unimportant important important nor inih()rt. rnt 
unimportant 
PLEASE GO STRAIGHT TO WD IF YOU DO NOT HAVE A PARTNER AT PRESENT. 
Q7c For me. doing what my partner thinks I should do is .... 
PLEASE TICK ONE BOX ONLY. 
62 QQQQQQQ 
extremely quite slightly neither slightly very extremel` 
unimportant unimportant unimportant important nor important important important 
unimportant 
Q7d For me. doing what Government Health Advisors recommend I should do is ... . 
PLEASE TICK ONE BOX ONLY. 
QQ Q Q Q Q (_] 
extremely quite slightly neither slightly very eytrenºelv 
unimportant unimportant unimportant important nor important important important 
unimportant 
Q7e For me. doing what my parents would encourage me to do is .... 
PLEASE TICK ONE BOX ONLY 
164 QQ Q Q Q Q Q 
extremely quite slightly neither slightly er,, e\trenmek 
unimportant unimportant unimportant important nor important important important 
unimportant 
? 3( 
I hinking again about the teelingg, Wu ha'. e toýkard.. diitcrcnt tvhc, ,i pi dint. plea, c ,, i>>1)1, te tll, 
following statements .... 
Q8a My feelings towards buying frozen pizzas are ... 
PLEASE TICK ONE BOX ONLY 
mostly negati ý me .............................................. . 
mixed (both positive and negative ) ............... 
mostly positive .............................................. 
J 
Q8b My feelings towards buyinL, frozen vegetable c366 
ready meals are ... 
mostly negative ..................................... .. 
mixed (both positive and ne, ative) ............... PLEASE TICK ONE BOX ONLY. mostly positi\e .............................................. .J 
Q8c My feelings towards buying frozen coated chicken c307 
products are ... 
mostly negative .............................................. . 
Z) 
mixed (both positive and ne`_atiýe ) .............. PLEASE TICK ONE BOX ONLY 
mostly positive .............................................. 
J 
Q8d My feelings towards buying frozen fish read,, c368 
meals are ... . 
mostly ne`, ativ, e .......................................... ._ 
mixed (both positive and negative ) ............... PLEASE TICK ONE BOX ONLY. mostly positive .............................................. .J 
Q8e My feelings towards buying frozen beetburgers `1t'`) 
are ... 
mostly ne`gative .............................................. .0 
mixed (both positive and ne`gative) ............... . PLEASE TICK ONE BOX ONLY. 
mostly positive .............................................. 
Q8f My feelings towards buying frozen coated fish 070 
products are ... 
mostly ne`, ative .............................................. .J 
mixed (both positive and negative) ............... .0 PLEASE TICK ONE BOX ONLY 
mostly positive .............................................. 
PLEASE MISS THE NEXT QUESTION (NUMBER 9) AND GO TO Q. 10 IF YOU DO NOT HAVE A PARTNER 
OR CHILDREN AT PRESENT, ANSWER Q. 9 IF YOU HAVE A PARTNER OR A CHILD OR BOTH. 
Thinking now about your partners or children's health. please ans%%er the follo%%ing questions. 
Q9a How obliged do you feel to buy frozen pizzas for the sake of sour partner or children', health 
PLEASE TICK ONE BOX ONLY. 
QQ 
not at all hare! v Ob HHcd cytrcnmcJv 
Obliged Ohl iged 
Q9b How obliged do you feel to buy frozen vegetable ready meals for the sake of your Partner 
children's health 
PLEASE TICK ONE BOX ONLY. 
c4 QQQ 
not at all barely obliged extremcly 
obliged obliged 
Q9c [low obliged do you feel to hin fro/en coated chicken p ()duct, fOr tic Iikc of voOtt ImmiCI of 
children's health'. ) 
PLEASE TICK ONE BOX ONLY 
QQQ 
not at all barely obliged extremely 
obliged obliged 
Q9d How obliged do you feel to buy frozen fish ready meals for the sake of your partner or children's 
health'' 
PLEASE TICK ONE BOX ONLY. 
LA IO Li J Li 
not at all barely obliged extremely 
obliged obliged 
Q9e How obliged do you feel to buy frozen beetburgers for the sake of your partner or children's health? 
PLEASE TICK ONE BOX ONLY 
c411 QQQ 
not at all barely obliged Extremely 
obliged obliged 
Q9f How obliged do you feel to buy frozen coated fish products for the sake of sour partner or children's 
health' 
PLEASE TICK ONE BOX ONLY. 
L1QQQ 
not at all barely obliged Extremely 
obliged obliged 
Q10 Comparing the product types below. how appropriate do you think the-, are to buN at this time 
year`' 
You can , core each product anývkhere beMeen O and U. Give more points for pi ducts ýý_ýu teel ý_ 
more appropriate to buv at this time of year and less point; to products %ou feel are lei: ippropriat,, 
buy at this time of year. 
() = Cvtrcfllc k Iii ippropriatc 
9= extremely appropriate 
more points = more appropriate 
extremely extremely 
inappropriate appropriate 
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THANK YOU FOR COMPLETING THIS QUESTIONNAIRE. 
PLEASE KEEP IT IN A SAFE PLACE UNTIL OUR INTERVIEWER RETURNS TO 
COLLECT IT. 
ýý 
r 
2tc SELF COMPLETION 
QUESTIONNAIRE 
I hink vmi tor t() COmplctC thi, 
INTERVIEWER'S NAME 
Please fill in this questionnaire in your own time o%er the next 2 or 1) daýý. the intervievýer ý%ill then iý 
collect it along with the hag(s) of empty packaLin« and list of ne%ý froren hr(du"t, %Oll h; l%c heul ht in If), ' i). 1,1 
two weeks. 
1. PLEASE STATE YOUR FULL NAME (E. G. ROBERT STANLEY SMITH): 
ADDRESS; 
TELEPHONE NO: 
(ý. 2. how many times have you been shopping for food in the last month? 
III times e2\507 
Q. i. 1 low long does it usually take you to get home from the place you normally do your food shopping" 
II minutes C \ýý)`ý 
Q. 4. Approximately how long does it usually take you to do your shopping (from entering to Ieav in; _ the 
store)? 
ininutes 
Q. ý. During your shopping trips when would you 
normally choose frozen food products and put them 
in your trolley/basket" 
PLEASE TICK ONE BOX ONLY. 
(ý. 6. What is/are the name(s) of the store(s) where you nc 
c2\51I 
c513 
near the beginning of the shopping trip ........... 
QI 
in the middle of the shopping trip .................... 
0 
near the end of the shopping trip .................... 
mally do your food shopping" 
c2\514 
2 
Q. 7. During your shopping trips over the last month how many of these products have you bought: ' 
PRODUCT TYPE Number of park; bouTht over the lagt 
month 
How many of these %%ere houýýht in the 
last week' 
Frozen pizza LT1ý 
Frozen vegetable 'ready meal' s9 
Frozen coated chicken product 
Frozen fish 'read meal' 
Frozen beefburgers 
c523 
; 525 
Frozen coated fish product 027 
Q. 8. How many times have you (or your partner/family) eaten these products in the last month'' 
PRODUCT TYPE Number of meals where product eaten 
by you. our partner or your family 
How many of these were served as a 
weekday evening nmeal ' 
Frozen pizza c529 
Frozen vegetable 'ready meal' ý5 c531 
Broten coated chicken product x'51-' c5l' 
Dreien fish 'react meal' c5 14 "SI5 
Broten beefburgers c516 cS17 
Frozen coated fish product C5 I'S X51`) 
23 
Q. 9. What are the first 2 products that come to mind as examples of each of the product t\ pes belo\v ' The 
examples can be 'Branded Products' or a supermarket's own product; and an he a, pe iti, or i, 
general as you like. 
PRODUCT TYPE First t\%o examples that come to mind 
Frozen pizza 
Frozen vegetable 'ready meal' 
c3\543 
c3\549 
Frozen coated chicken product 
Frozen fish `react meal' 
Frozen beefburgers 
.. \__ 
\;;, s 
c3\555 
c3\561 
c 3k567 
Frozen coated fish product rK\i7 i 
(x. 10. Please name an alternative product type(s) that you might buy. for a weekday evening meal. instead 
of each of the product types listed below. 
Examples can he 'Branded Products' or a supermarket's own products. can be as specific or as 
general as you like and. if you want to. you can choose one of the other product types listed in the 
table. 
PRODUCT TYPE ALTERNATIVE PRODUCT(S) 
Frozen pizza OWY 
Frozen vegetable 'ready meal' 1\61( 
Frozen coated chicken product 1\6 1. 
Frozen fish 'ready meal' c3\61( 
Frozen beethurg ers c 1\6 _ l 
Frozen coated fish product 
_ 
ci\62: 
THANK YOU FOR COMPLETING THIS QUESTIONNAIRE. 
Appendix 5.2 Record Sheet for Expectancy-Value Study 
FREEZER STORAGE RECORD SHEET 
Respondent's name: 
Respondent's serial number: 
Please would you record below the brand name, type of product (e. g. pizza, fish fingers etc. ). number of packets bought 
and the weight of each pack for all frozen food products you buy from today until the interviewer returns. 
Thank you for your help. 
Brand Name Type of Product Number of packets 
Total weight per packet 
in grams 
E. g. Tesco Burgers I 6008 
Total weight per packet 
Brand Name Type of Product Number of packets in crams 
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Appendix 5.4 Factor Analysis Report 
In the factor analysis tables, the factor loadings ha' e been multiplied b) IOU. Them 1 rý i 
score close to 100 indicates a very high loading. The e-values are the eigenvalues and thc% 
indicate the percentage of variation being explained using the number of factors shown in the 
factor loading tables. These factors are then rotated orthogonally y in or &r t. ti nJ t the nip -t 
parsimonious fit. An asterisk is used to show those loadings which ha\c been deeiil Ll 10 Hid 
significantly on the various factors. The approach used to determine signiiIiý:. innee i, t 
calculate the root mean square of all the matrix loadings (square each loading. sum the 
squares and then take the root) and retain those loadings which exceed the root mean square. 
Each measure is a product of the belief (e. g. that pizza is convenient) and the value associated 
with that belief, i. e how important convenince is to the consumer. 
P iii 
Measure Factor 1 Factor 2 
CONVENIEN 83 * 9 
VALUE 78* 18 
TASTY 77 * 34 
FILLING 75 * 32 
INTEREST 64* 44 
SHARE 64* 34 
TYPICAL 60* 38 
LOOKGOOD 58 * 48 
CREATIVE 13 83 * 
HEALTHY 31 79* 
SAFE 48 49 
Fish Ready Meal 
TASTY 80 * 41 
CONVENIENT 80 * 9 
HEALTHY 69 * 27 
SAFE 68* 22 
VALUE 68 * 47 
FILLING 66 * 58 * 
INTEREST 65 44 
SHARE 22 85 
CREATIVE 18 82 * 
TYPICAL 38 66 * 
LOOKGOOD 52 64 * 
Measure Factor 1 Factor 2 
PARENTS 81. 12 
FRIENDS 75 * 13 
GHA 67* 24 
CHILDREN 13 84 
PARTNER 22 80* 
CHILDREN 85 * 14 
PARTNER 80* 14 
FRIENDS 63* 41 
GHA 11 84 * 
PARENTS 26 74 
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Appendix 5.4 Factor Analysis Report (continued) 
Vegetable Ready Meal 
SHARE 83* 10 
TYPICAL 79 * 28 
VALUE 75 * 43 
CREATIVE 75 * 13 
FILLING 73 * 44 
LOOKGOOD 72 ` 30 
TASTY 68 * 54 
INTEREST 66* 43 
SAFE 14 84 * 
HEALTHY 22 79 * 
CONVENIENT 41 58 * 
CHILDREN 87 ' 10 
PARTNER 76* 23 
FRIENDS 60* 51 
GHA 9 86 
PARENTS 26 70 
Beefburger 
CONVENIENT 87 ` 6 
VALUE 84 * 25 
FILLING 70 * 49 
TASTY 68 * 54 
SAFE 64 * 40 
TYPICAL 60 * 56 
CREATIVE 12 83 
SHARE 17 75* 
LOOKGOOD 42 68 * 
HEALTHY 48 66 * 
INTEREST 55 63* 
CHILDREN 84 * -9 
PARTNER 73' 26 
FRIENDS 62* 49 
GHA -6 86 
PARENTS 38 757'7j 
Coated Chicken 
CREATIVE 83 * -2 
LOOKGOOD 70 * 32 
HEALTHY 68 * 43 
SHARE 67* 28 
INTEREST 65 * 42 
SAFE 51 48 
CONVENIENT 2 88 
VALUE 29 78 
TASTY 52 68 * 
TYPICAL 36 67 
PARTNER 80* 17 
CHILDREN 74 * 9 
GHA 64 ` 42 
FRIENDS 6 88 
PARENTS 36 74 
24S 
Appendix 5.4 Factor Analysis Report (continued) 
Coated Fish 
Measure Factor 1 Factor 2 
CONVENIENT 84 6 
VALUE 83 * 23 
FILLING 76 * 42 
TASTY 72 ` 51 
TYPICAL 64 * 37 
INTEREST 62* 51 
CREATIVE 10 83 * 
SHARE 23 78 * 
LOOKGOOD 47 69 * 
HEALTHY 52 57 
SAFE 51 55 
GHA 82 ` -6 
PARENTS 72* 33 
FRIENDS 60* 32 
CHILDREN 3 85 
PARTNER 31 71 
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Appendix 5.5 Diagnostic statistics belief. value (with family variables) SEM models 
Key to Factor numbers 
Factors 1 and 2 relate to the products i. e. tasty, typical, etc. 
Factor 3= Own attitude to product 
Factors 4 and 5 relate to people, i. e friends, GHA 
Factor 6= Others attitude to product 
Factor 7= Intention to buy 
Factor 8= Purchase frequency 
BEEF BURGERS 
Largest Standardised Residuals: 
Tasty, Interest = 0.71 
Children, Positive = 0.70 
Healthy, Tasty = 0.67 
7: F5, F2 
8: parents, F2 
9: interest, F7 
10: interest, F3 
11: friends, F5 
12: parents, F6 
Wald Test: 
Factor 7+ seasonality p=0.90 
Factor 6+ Factor 5p=0.55 
Factor 7+ family health p=0.17 
LaGrange Multiplier Test: 
1: F2, F1 
2: F4, Fl 
3: F4, F2 
4: Fl, seasonality 
5: F4, seasonality 
6: F2, seasonality 
COATED FISH MEAL 
Lar2est Standardised Residuals: 
Positive, Others = 0.73 
Looks good, Tasty = 0.65 
Healthy, Interesting = 0.62 
Wald Test: 
Factor 7+ 
Factor 7+ 
Factor 3+ 
Factor 6+ 
Factor 3+ 
LaGrange Multiplier Test: 
1: F4. F1 
2: F2, Fl. 
3: Fl, healthy 
4: F2, healthy 
5: F4, seasonality 
6: F4. F2 
Positive, Others = 0.71 
Typical. Interest = 0.69 
Healthy. Tasty = 0.66 
Looks good, Filling = 0.62 
seasonality p=0.78 
family health p=0.77 
safe p=0.68 
Factor 5 p=0.54 
F2 p=0.13 
7: Fl. seasonality 
8: Fl. safe 
9: F2, safe 
10: F5, healthy 
11: F5, F2 
12: safe. healthy 
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Appendix 5.5 Diagnostic statistics belief. value (with family variables) SEM models 
(continued) 
READY FISH MEAL 
Largest Standardised Residuals: 
Children, Typical = 0.69 
Looks good, Tasty = 0.65 
Children, Filling = 0.61 
Wald Test: 
Factor 6 
GHA 
Factor 8 
Factor 7 
Looks good, Interesting = 0.66 
Positive, Others = 0.62 
+ Factor 5 p=0.40 
+ Factor 5 p=0.52 
+ Factor 7 p=0.14 
+ Family Health p=0.08 
LaGrange Multiplier Test: 
1: F4, F2 
2: F2, Fl 
3: F4, Fl 
4: Fl, seasonality 
5: F2, seasonality 
6: F5, F2 
VEGETABLE READY MEAL 
Largest Standardised Residuals: 
Tasty, Others = 0.71 
Value, Sharing = 0.63 
Partner, Looks Good = 0.61 
Wald Test: 
7: F2. family health 
8: F4, seasonality 
9: F5. Fl 
10: F5. F4 
11: F4, family health 
12: F5, seasonality 
Positive, Others = 0.67 
Others. Likely to buy = 0.62 
Factor 6 + Factor 5 p=0.95 
Factor 7 + family health p=0.69 
Factor 7 + Factor 6 p=0.50 
Factor 3 + Factor 2 p=0.44 
Factor 7 + seasonality p=0.29 
LaGrange Multiplier Test: 
1: F4, Fl 
2: F2, F1 
3: Fl, seasonality 
4: F2, seasonality 
5: F5. F2 
6: F5, F4 
7: F4, F2 
8: F5. F1 
9: F2. family health 
10: F4, seasonality 
11: Fl. family health 
12: family health. seasonality 
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Appendix 5.5 Diagnostic statistics belief. value (with family variables) SEM models 
(continued) 
PIZZA 
Largest Standardised Residuals: 
Positive, Others = 0.66 Seasonality. Positive = 0.60 
Safe, Healthy = 0.55 Neg/pos/mix, Others = 0.53 
Children, Interesting = 0.53 
Wald Test: 
Factor 7+ family health p=0.98 
Factor 3+ safe p=0.81 
Factor 2+ Factor 2 p=0.74 
Factor 7+ seasonality p=0.47 
Factor 6+ Factor 4 p=0.27 
LaGrange Multiplier Test: 
1: F5, Fl 7: K safe 
2: Fl, safe 8: F5, seasonality 
3: Fl, seasonality 9: healthy. F4 
4: F3, F6 10: seasonality, safe 
5: healthy, safe 11: F4. seasonality 
6: F2, Fl 12: F5, F4 
COATED CHICKEN MEAL 
Largest Standardised Residuals: 
Tasty, Interest = 0.71 Filling, Interest = 0.65 
Seasonality, Neg/pos/mix=0.61 Positive, Others = 0.60 
Healthy, Tasty = 0.60 
Wald Test: 
Factor 6 + Factor 5 p=0.94 
Factor 7 + Family health p=0.81 
Factor 3 + Factor 2 p=0.76 
Factor 3 + Safe p=0.44 
Factor 2 + Seasonality p=0.35 
LaGrange Multiplier Test: 
1: F2, Fl 
2: F4, F1 
3: Fl, seasonality 
4: F4, F2 
5: F. I. safe 
6: Fl, safe 
7: F2, seasonality 
8: seasonality, safe 
9: F5, F2 
10: F4, seasonality 
11: F5. F4 
12: F4, safe 
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Appendix 5.5 Diagnostic statistics belief. value (with family variables) SEM models 
(continued) 
CFI for all 3 model approaches: 
Product 
Value*Belief (inc. 
family) 
Value*Belief (without 
family) 
Value&Belief 
(without family) 
CFI CFI CFI 
Beefburgers 0.681 0.703 0.683 
Coated Chicken 0.612 0.634 0.661 
Coated fish 0.602 0.622 0.626 
Fish Ready meal 0.666 0.705 0.655 
Pizza 0.712 0.710 0.664 
Veg Ready meal 0.684 0.728 0.658 
Root mean square error of approximation (RMSEA) 
for all 3 models: 
Product 
Belief. Value 
(inc. family) 
Belief. Value 
(without family) 
Belief & Value 
(without family) 
RMSEA 90% c. i. RMSEA 90% c. i. RMSEA 90% c. i. 
Beefburgers 0.139 (0.127,0.149) 0.143 (0.132,0.152) 0.109 (0.103,0.115) 
Coated Chicken 0.139 (0.127,0.149) 0.144 (0.133,0.154) 0.109 (0.102,0.114) 
Coated fish 0.138 (0.127,0.147) 0.152 (0.142,0.161) 0.112 (0.105,0.118) 
Fish Readymeal 0.137 (0.125,0.147) 0.137 (0.126,0.147) 0.108 (0.101,0.114) 
Pizza 0.114 (0.102,0.123) 0.130 (0.119,0.139) 0.109 (0.103,0.114) 
Veg Readymeal 0.137 (0.126,0.147) 0.135 (0.124,0.144) 0.110 (0.103,0.116) 
Fit Data for Wald Optimised Coated Fish Model: 
CFI=0.89 
RMSEA = 0.11 (0.09,0.13) 
Fit Data for top 12 LaGrange Optimised Coated Fish Model: 
CFI=0.82 
RMSEA = 0.09 (0.08,0.10). 
Fit Data for top 25 LaGrange Optimised Coated Fish Model: 
CFI = 0.90 
RMSEA = 0.07 (0.06,0.08). 
25 3 
Appendix 5.6 Consumer examples of product types (spontaneous recall) 
Frozen Pizza % Consumers* 
McCains 20.3 
Iceland 10.0 
Type (e. g. pepperoni) 8.2 
Tesco 7.9 
Sainsburys 7.9 
Chicago Town 7.4 
Goodfellows 4.4 
San Marco 4.1 
Safeway 4.1 
Asda 3.5 
Heinz 3.2 
Frozen Vegetable Ready Meal % Consumers* 
Birds Eye 12.6 
Linda McCartney 9.6 
Tesco 7.1 
Iceland 6.7 
Sainsburys 5.9 
Weight Watchers 4.2 
Asda 3.8 
Vegetable Lasagne 3.8 
Somerfield 3.4 
Ross 3.4 
Findus 3.4 
Type (e. g. vegetable curry) 3.4 
Frozen Fish Readv Meal 
Birds Eye 27.5 
Fish Pie** 11.7 
Ross 8.7 
uuuý i: c Jv. u 
Iceland 10. 
Ross 7.1 
Sainsbury 6.4 
Tesco 5.3 
Asda 5.0 
Quarter Pounders 4.3 
Frozen Coated Chicken 
Product 
% Consumers* 
Birds Ee 21.9 
Te (e. g. chicken nuggets) 13.2 
Iceland 9.6 
Tosco 6.6 
Bernard Matthews 6.6 
Chicken Kiev 5.1 
Asda 4.8 
Birds Eye Chicken Dippers 4.5 
Sainsbur s 4.2 
Chicken Steaks / Burgers 3.0 
* reporting as I or 2 IVII to mind 
Frozen Coated Fish Product 7c Consumers* 
Safewa 
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** Fishermans / Admirals / Mariners 
Frozen Beetburger rýý Consumers 
Appendix 5.7 Consumer Alternatives to Product Types 
Frozen Pizza 17. Consumers* 
Miscellaneous 33.1 
(pies) (7.9) 
(quiche) (6.2) 
(sausages) (2.8) 
Pizza 32.0 
(types of pizza) (6.9) 
(Asda) (4.6) 
(home made) (4.0) 
Pasta 13.1 
(lasagne) (8.6) 
Chicken products 7.4 
Coated fish products 6.3 
(fish fingers) (2.3) 
Vegetable ready meals 4.0 
Beefburgers 3.4 
Fish ready meals 0.6 
Frozen Vegetable Ready 
Meals 
% Consumers* 
Vegetable ready meals 33.3 
(fresh) (7.2) 
(Birds Eye) (3.3) 
Miscellaneous 31.4 
(curry) (5.2) 
(sausages) (2.6) 
'acket potatoes) (2.0) 
(pies) (2.0) 
Pasta 15.7 
_ (lasagne) (12.4) 
Chicken products 5.9 
Pizza 5.9 
Fish ready meals 3.9 
Coated fish products 21.6 
Beetburgers 1.3 
Frozen Coated Chicken 
Products 
% Consumers"` 
Chicken products 48.3 
(fresh) (15.7) 
Miscellaneous 210.4 
(pie) (2.9) 
(pork) (2.9) 
(sausages) (2.3) 
Coated fish products 14.0 
(fish fingers) (6.4) 
Pasta 5.2 
(lasagne) (2.3) 
Vegetable ready meals 1 4.1 
Fish ready meals 2 .9 
ýBeetburgers '. 9 
Pizza 2.3 
Frozen Fish Reads Meal rc Consumers= 
Fish ready meals 3 ý. 8 
(fresh) (10.6) 
(Birds Eye) (8.0) 
(fish pie) (3.3) 
Miscellaneous 23.1 
(pies) (4.0) 
<sausu esJ ýJ_1) 
(shepherds pie) (3.3) 
Coated fish products 16.6 
(fish fingers) (6.0) 
(Birds Eye fish fingers) (3.3) 
Pizza 6.0 
Chicken products 6.0 
(fresh) (2.7) 
Beetburgers 
Pasta 
_ Vegetable ready meals 
4.6 
4.0 
4.0 
F Frozen Beefburgers % Con uIners* 
Miscellaneous 49.4 
(sausages) (15.6) 
(lamb/ pork chops) (7.6) 
(uorn) (5.6) 
(mince) (ý. 8) 
Beefburgers 24.4 
(Birds Eye) (3.1) 
(beef grills) (3.1) 
(fresh butchers) (2.5) 
Chicken products 10.0 
(steaks / burgers) (3.8) 
Coated fish products 6.9 
(fish fingers) (3.8) 
Vegetable ready meals 3.1 
Pizza 3.1 
Pasta 2.5 
Fish ready meals 0.6 
Frozen Coated Fish Products % Consumers* 
Coated fish products 29.7 
Fish ready meals 22.4 
(fresh) (13.3) 
Chicken products 18.2 
(steaks / burgers) (4.2) 
Miscellaneous 15.8 
(sausages) (2.4) 
Pizza 6.1 
Beetburgers 3.6 
Pasta 2.4 
Vegetable ready meals 1.8 
* recall as top of mind 
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Appendix 5.8 Packaging Data 
Sum of Mass (grams) Format when 
bought 
Category chill frozen Grand 
Total 
Beefburgers 0 44787 44787 
Beef based meal 13590 63528 77118 
Naked beef 7460 17757 25217 
Coated chicken 10506 100668 111174 
Coated fish 2640 104772 107412 
Coated other poultry 2695 22707 25402 
Fish ready meal 900 48872 49772 
Other meat burgers 0 31840 31840 
Other naked meat 7015 23647 30662 
Naked poultry 8122 50298 58420 
Beef steaks / grills 0 5904 5904 
Other fish products 880 9766 10646 
Other meat products 5343 113976 119319 
Other poultry products 6156 87875 94031 
Other 7990 38981 46971 
Other vegetable 900 180193 181093 
Potato chips 0 251820 251820 
Pizza-like 1090 6505 7595 
Pasta product 6860 39724 46584 
Pizza 8115 149076 157191 
Side potato product 350 147699 148049 
Vegetarian 2640 15451 18091 
Vegetable ready meal 9645 35011 44656 
Grand Total 102897 1590857 1693754 
9c market % chill 
2.64 0.00 
4.55 17.62 
1.49 29.58 
6.56 9.45 
6.34 2.46 
1.50 10.61 
2.94 1.81 
1.88 0.00 
1.81 22.88 
3.45 13.90 
0.35 0.00 
0.63 8.27 
7.04 4.48 
5.55 6.55 
2.77 17.01 
10.69 0.50 
14.87 0.00 
0.45 14.35 
2.75 14.73 
9.28 5.16 
8.74 0.24 
1.07 14.59 
2.64 21.60 
100.00 
256 
Appendix 5.9 Shopping Habits Data 
% Consumers 
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Missing 1-10 11-20 21-30 3140 41-50 51-60 61-90 
Time to get home (mins) 
Missing Beginning Middle End 
Stage at which frozen foal purchased 
